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FLUCTUATIONS IN THE VALUES OF THE SOLAR CONSTANT | 


(Davos, Switzerland) 


_ In February, 1923, Dr. C.G. Abbot wrote (/) ‘‘ Arrange- 
ments have been made to continue daily observations 
at both stations (Harqua Hala and Montezuma) until July, 
1925, when it will be earnestly considered whether they 
should continue lon er, and if so, under what auspices.” 
This was understood here to mean that Doctor Abbot 
intended by the date mentioned to summarize and 
criticize his ingenious and almost superhuman under- 
taking for the continuous observation of the solar con- 
stant, and no attempt was. therefore made to touch 
ublicly upon a remarkable point in connection with 

‘able 8, which was published at the same time by Abbot 
(loc. cit., pp. 78-81), and the relationship with a certain 
natural occurrence shortly to be mentioned. The report 
on the matter was merel on to the president of 
the International Radiation Commission, Professor 
Maurer, with a letter dated April 15, 1924, requesting 
him to retain it for the time being with the documents. 
Doctor Abbot has now published the criticism referred 
to (2), and it is most valuabl ee by the 
detailed criticism, which accords with the importance 
of the subject, of Doctor Marvin, Doctor Kimball, and 
Mr. Clough. (3). In all these criticisms the important 
point, which to me appears a very striking one, was not 
referred to, and I take leave, therefore, in the present 
remarks to draw attention to it. 

Reference has, indeed, been made here and there in the 
literature to a great volcanic eruption which took place 
in the middle of December, 1921, in the Chilean-Argen- 
tine Andes (in the Astronomische Nachrichten, No. 
5279, the site of the voleano is given as \ 72°, @ 40°), 
but it would seem that the great importance of the occur- 
rence has perhaps not been fully realized. In January, 
1922, I happened. to see a detailed description from 
‘pen of a young Davoser engaged on a farm near Huapi 
on the Lago Nahuel (\.71°, ¢ 41°). His report on 


Bopuenchees of December 15, 1921, was to the following 
ect: 


A terrific storm, with dreadful flashes of first yellow, then red, 
then green lightning, and a severe earthquake were followed at 
midday by a great kness and a rain of snow-white ashes that 
began to fall on December 15 and was still falling on December 17— 
the date of writing the letter. Abundant quantities of pumice 
also fell at Huapi, and the lake and rivers were quite covered with 
it. At Puerto Manzano, his former residence, the ashes lay 8 
° ap ineees deep, and all the cattle and the vegetation were doomed 

ruction, 


I submitted to analysis specimens of the ashes. which 
he sent; they were identified as pumice. There can be 
no doubt that this was an important natural occurrence, 
far exceeding the outbursts otherwise frequent in that 
volcanic region; and Professor Wolf, of Heidelberg, in 
the Astronomische Nachrichten, loc, cit., brought the 
following, observations into relationship with it: 


La Plata, December 17, 1921 (dust clouds). 
German Southwest-Africa, December 27, 1921 
Mocturnal striz). 
Sonneberg, January 25, 1922 (nocturnal strie). 
January 30, 1922 (nocturnal striz). 
Essen, February 3, 1922 (nocturnal striz). 
At Davos after, January 21, 1922, small decreases of 
the radiation intensity.and other optical phenomena 
(e g. , strong zodiacal light, comparatively strong purple 
ligh , ete.) pointed in the same direction; and one could 
duce the unusual halo phenomena (4) observed at 
Ellendale, N. Dak., and New Haven, Conn.,on February 12 
and 25,1922; also the two sharp peaks which are separated 
by a deep trough in Sehmid’s (Oberhelfenswil, Switzer- 
land) curve of the circumpolar radiance (6) which stand 
out prominently from the gradual fall associated with 
the secular course (the trough is strongly reminiscent of 
that found by J. Maurer and myself on the occasion of the 
Katmaieruption (6)); furthermore, the heavy dust showers 
(7) observed in, the North Atlantic Ocean from 1% 12 
to. 22, 1922; also the luminous night clouds seen at Dan- 
zig in June, 1922 (8), The dust clouds had evidently 
crossed. the Equator and had reached extensive regions 
of the Northern Hemisphere. That they had here been 
productive of effects for a considerable time was not at all 
astonishing to the writer, for in both his extensive re- 
searches, Himmelshelligkeit, Himmelspolarisation und 
Sonnenintensitét,. 1911-1918 (9). and Dimmerungs- 
und Ringerscheinungen, 1911-1917 (10) and situated at 
a distance of about a third of the earth's circumference, 
he had for nearly two years, until May, 1914, been able 
to follow systematically the gradual. decline of the 
Katmai eruption by a series. of precise and 
controlling observations. of the polarization, the. dis- 
tribution of celestial brightness, and the intensity of the 
transmitted radiation in different parts of the spectrum 
It may be remarked that the outburst of the Katmai 
Voleano is the only.one not occurring in the period of 
greater solar activity—-and whose effects were therefore 
not masked by those ascribable to secular variations— 
which has. hitherte been exactly studied. And in 
connection with, the observations referred to above, ! 
that since the same_period I. find the sky 
at Davos not nearly, so sharply. differentiated; the iso- 
hotes are no longer so distinctly recognizable by their 
different blue shades; the inner and outer disks of the 
solar corona are not so distinct; also, that since that 
time the twilight, phenomena have largely diminished 
as regards magnificence of color. 7 
Doctor Abbot's stations at Montezuma and Harqua 
Hala will pappeely also have been reached by these dust 
clouds, which seems, to agree with Table 8 (loc. cit) 


according to which during the 6,.days which followe 
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the volcanic eruption no opservations whatever are 
recorded atyeither station, and during ythe mixt 11 days 
two observations \ “Was ithe ‘yedthde | ike 
these 244 weeks so almést; unchangeably bad in b 

these favored regions of the world independently o 
the volcanic outbreak?’ Tf,’ however,’ any ‘relations 

exists between this absence of observations and the 


volcanic eruption, would it not seem probable that a 


large part of the considerable fall of the solar constant, 
which Doctor Abbot has found to have occurred precisely 
since that time (11), was fei 
in the higher regions? e secular course, however, 
will also, perhaps, account for a certain proportion. 

After the outburst of the Katmai Volcano in 1912, 
be it remembered, the effect of which was rendered 
strongly manifest at_ Mount Wilson, as is, for instance, 
to be seen from Fowle’s calculations of the dust content 
(12) (1912), 25 per cent; in June, ‘1913, still 2.6 per cent, 
against only one-half of 1 per cent in (1910-11) the quite 
irregular, partly very high, but also partly very low, 
values of the solar constant of 1912, which are now 
rejected in the criticisms, were followed in 1913 by a 
considerable sag (interrupted here and there by unusually 
high, narrow peaks) which led far below the minimum 
anticipated for the secular course for 1914-15. Professor 
Marvin has already drawn attention in his criticism 
(loc. cit., p. 286) to these “‘spurious variations of the 
solar constant as the consequence of a violent erup- 
tion. 

It is sufficiently clear that a registration requiring at 
least seven minutes to perform, and with nonhomoge- 
neous dust masses expelled with differing force at different 
times and unequally dispersed by unequal winds, will 
_ show different absorption capacity for different wave 
lengths; but even were the radiation to be reckoned with 
only that arising from the solar disk alone and traversing 
only the equal-dimensioned atmospheric section lying 
between the sun and the observer, unequal effects upon 
the “fundamental” quantity are to'be assumed, as 
Professor Marvin stresses with gratifying clearness. 
viz, the quantity which is indicated by the pyrheliometer. 
But with the standard pyrheliometer, and still much less 
with the secondary instruments, it is not by any means 
the sun alone and the small part of the sky im front of it 
which radiates into the instruments, but a much larger 
part, which differs in all instruments and is often very 
unequally demarcated. | 

According to Figures 4 and 8 in volume 3, pages 53 
and 64, of the Annals of the Smithsonian Astrophysical 
Institution, there radiates into the standard instruments 
(water flow” and “water stir’’) in addition to the sun 
a circular celestial zone extending to 3° 48’ and 6° 10’ 
from the sun’s edge; while in Marvin's “beer 
according to the figure contained in the MonTHiy 
WeraTHER Review, 1919, page 769, this zone extends to 
about 4° 26’. With the silver disk, and similarly with 
Angstrém’s and Michelson’s instrument, unequally 
demarcated celestial zones ate effective besides the sun, 
which ‘differ according to the side and altitude, and 
amount to a mean of 5° from the sun’s edge. This radi- 
ation from the sky is by no means negligible. In the 
Abhandlungen d. Preuss. Meteéorolog. Inst., volume 6, 
P es 38-44 and pages 52-54, I have investigated in 

ifferent parts of the spectrum (photo-metrically and 
photo-electrically) the distribution of brightness and the 
absolute brightness of the sky in immediate proximity 
to the sun, above, laterally, and below, and at different 
solar altitudes, supporting my conclusions with numerous 
data and curves. On page 61 the conclusion has been 
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éd by the fine ashes floating — 
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reached to the effect that on the average a measuri 


Minstruméntywith 7° (celestial zone © 
the sun’s'edge radiating with the sun) causes 


thée.solar brightness to\appear by 144 pér cent too hi 
and a measuring instrument with angular aperture 20 
(with radiating celestial 'zone 9° 45’ from the sun’s edge) 
by even 3 per cent at a mean solar altitude; at a lower 
altitude of the sun the error is essentially greater. And 
these errors hold good for the clear, hi Saints Davos 
sky; near large lowland towns, as derived from measure- 


‘ments undertaken at Kiel, the errors must be estimated 
_at three or four times greater. 


For the total radiation 
such precise measurements of the decrease of brightness 
from sun to sky are not yet available; the errors will 
certainly be considerably less, but scarcely so small, 
even in favored situations, as to be always inappreciable 
by comparison with the fractional percentages to which 
the limits of error in measuring methods have been re- 
duced by Doctor Abbot. When volcanic dust is floating 
above the sites of observation these errors will be very 
considerably increased, and in a different manner at 
different times and for different solar altitudes. | 


In the determination of the solar constant the pyra- 
nometer endeavors, indeed, within certain limits to over- 
come this. deficiency. According to the MonrTHiy 
Review, 1921, pages 651-652, the celestial 
area mannins upon this instrument was different. in 
amount at different times, beginning with 19° around the 
sun; later less. This method is probably insufficiently 
prone and would perhaps be more adequately substituted 

y the method employed at Davos. for determining the 
decrease of brightness from sun to sky. The latter has 
been recommended, besides loc. cit., in the Astr. Nach- 
richten, volume 209, No. 4999, August, 1919, as suitable 
for determining the momentarily prevailing extinction 
coefficient. 


From the viewpoint indicated I think the pyrhelio- 
metric instruments are still capable of improvement. 
Instruments possessing a different angular aperture can 
not exhibit equal correlation factors for different solar 
altitudes and under different atmospheric conditions, and 
I think this appears to find expression in all the published 
comparison series, not merely of the standard instruments 
with each other, but also of these with the secondary 
instruments. I called attention to this circumstance at 
the meetings of the International Radiation Commission 
held at Davos from August 31 to September 2, 1925. 
The difficulty can only be avoided—and I speak from 
the experience of many years’ construction work—by 
regulating with precision the direction of the solar radia- 
tion by means of the best quartz lenses in order to reduce 
the area of sky around the sun as much as is consistent 
with precise adjustment. In this respect the Davos 
pythe iograph (/3) is, so far as I'am aware, the only 

therto exact, physically perfected instrument. In 
single measurements the amount of sky which it allows 
to radiate upon the sensitive thermopile is limited to 
within 8.4 minutes of are from the sun’s edge; for con- 
tinuous registrations 47.8 minutes of arc have been 
allowed in order to take into account slight irregularities 
of the clockwork mechanism due to the considerable 
temperature variations in the sun and shade (e. g., from 

assing clouds) such as occur in the high Alpine regions. 

é lens also affords protection from the influence of 
wind and dust. If the lens is kept clean the reflection 


and absorption capacity are always the same. 
Will it ever become possible to measure the fluctua- 
tions of the solar constant with such accuracy,as Doctor 
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Abbot at 
eliminated all the instrumental and observational errors 
as well as the influence of the variation of Lpermeg ine 
the terrestrial atmosphere sofar.as it is due to the daily 
d annual progress of the meteorological. elements, in 
the lower layers om the constitution of the sun we 
may draw, the conclusion that.the radiation which it 
emits is subject to.enormous fluctuation at every moment. 
Certainly the corona rays are to be rightly 
least in part, as an indication of, the tions in w. 
a special abundance of cathode rays are emitted fr 
the sun, giving rise to, condensation products along their 
ath, e sun spots allow rays to radiate directly 
the quite unfiltered by the solar atmos- 
phere, whose absorption in the long-waved ultra-violet 
still measurable in the earth’s atmosphere amounts to 
approximately 52 per cent... Between sun spots, how- 
ever (which must extend to at least 700 km. to become 
visible even .in, the best and completely 
closed. solar atmosphere, all le transitions are. to 
be,.assumed, and consequen ly continual variations at 


every single of the sun’s) atmosphere. It. is, only 
a question, I think, whether, it)can be shown beyond 
question that the ever-present considerable and lively 


variation of the emission of rays extends,to the spectral 
regions that are allowed to pass. through the earth’s 
atmosphere, And here; the. real difficulty commences. 
is permeability of the earth’s atmosphere is in all prob- 
ability very largely influenced by, variations in intensity 
of the incident radiation, and in the sense that it. de- 
creases when the emitted solar radiation increases in 
intensity, because a, greater incident radiation. brings 
about greater condensations, and chemical transforma- 
tions in the earth’s atmosphere. The simplest expres- 
sion of the condensations. which, take place is in the 
extent and the brightness of the “telluric solar corona,” 
otherwise termed the “circumpolar radiance’”’ (circum- 
Schein), as, described in, the Meteorologische 
itschrift, 1928, page 349, by J. Maurer, following 
F. Schmid’s observations, and as I have continuousl 
followed (Ringerscheinungen um die Sonne, 1911-1917 
(14) in all its subdivisions (aureole, ring, inner and outer 
disk) by measurement at Davos. In Table 76 (loc. cit:) 
are assembled day for day the data which show with 
scarcely an exception that in the years 1915-1917 in- 
crease in the relative number of sun spots was accom- 
panied by increase of the ring phenomena (telluric.solar 
corona) and diminution of the radiation intensities. 
There it is demonstrated that the effects make their 
' appearance suddenly and rapidly decline, and that they 
are at their [hacen with galt appearing sun spots or 
with those which suddenly undergo a great increase in 
size.. In this work, moreover, an endeavor is made 
to demonstrate that, and to, what, extent,.,the differ- 
entiated light. phenomena..of, the telluric solar corona 
are.due to diffraction effects in exceedingly minute ice 
erystals (Uebercirren =supercirri) which themselves owe 
their origin to condensation. nuclei emitted. from. the 
sun. It is further, emphasized,,that. at different. situa- 
tions on the earth these condensation nuclei fall: in 
different degrees of intensity, andyalready at, that date 
(February, 1917)..the conclusion, was deduced’ there- 
from (p. 91) viz: .“‘It.is. perhaps only possible to deter- 
mine accurately the fluctuations ofthe solar constant 
when measurements are undertaken/at several, places 
Gncluding if possible the antipodes).and when due con- 
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resent believes, even after having successfully»! / sideration-is taken of the degree of purity of the earth’s 
Di mi: which is apparently often variable with 
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lace and time,” 

But; variations..in the; short-waved: ultra-violet and 
cathode radiation, of, the sun must be effective to a still 

eater, degree,in the higher Jayers, where ozone arises 

‘om. oxygen through, their. influence, than in the com- 
paratively low atmospheric layers.in which the telluric 
solar corona has its,origin. A more profitable method, 
therefore, ,of. recording |the.variation of the solar con- 
stant than the infinite y. troublesome method employed 
by Doctor, Abbot, would perhaps be to *xndertake meas- 
urements in parts of the spectrum in which ozone absorbs 
characteristically. |, Such investigations should, however, 


be at the/altitude of high mountains, not, as 
ry. 


abry and Buisson (15) with their extremely delicate 

but, unfortunately also .very intricate method, in the 
midst of the smoke of a large port. They will also re- 
quire to be petty simplified, should it be desired—as 
will presumably,, be necessary in. the near. future—to 
collect a great. deal-of,. material in a short time. . Doctor 
Abbot, has..direeted his: attention.to the infra-red line 
10.4. ozone (16), as had already been suggested by 
, Angstrém.,., In. view of the great sensitiveness of the 
nelle, the prospect. would appear to me to 
e favorable if measurements were made in the analyzed 
light. of the extreme ultra-violet... The qwartz cells with 
cadmium. layer, brought, out by me some months ago 
seem to. possess. sufficiently. constant: sensitiveness. 4: 
. With reference to H. H..Clayton’s weather forecasts 
(17), these appear to me to show, with greater certainty 
the more they; are fulfilled, that Doctor Abbot. does: not 
measure the absolute fluctuations of the solar constant, 
but with them their effect, upon the. terrestrial atmos- 
phere. also, and , particularly their effect in producing 
changes. of its permeability... It,is. to. be! hoped that: the 
eat reward which is Doctor Abbot’s due for his super- 
performances. will in ‘future lie, in the preeminent 
of these predictions, 7 
_ A, short, remark, in-conclusion, remains to be made on 
the, suitability of site,of. the Chilean station at Monte- 
zuma for determinations ofthe solar constant. Doctor 


Is.this not..a,sign of the with 
t erican 


which volcanic eruptions, occur in the Sou 
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Abbot was in Calama;until December 14, 1921, i. e., a I 

day prior to the great voloanic outburst, yet during the Ss 

long, return journey across'the South’ American Continent 
he apparently heard nothing of the tremendous natural x 

tates, and is such a.country adapted for an observatory Re 

for the measurement of the solar constant? — £: 

Met. Zeit., 1923, 349, | 

6) Met. Zeit., 1914) 49, 

Mo: Wea, Rev., 1922, 50:301. 
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In the series of articles by Professor Marvin, Doctor 
Kimball, and Mr. a on the ‘subject of solar varia- 
tions in the Montuty WeatTaer Revrew for July and 
1925 (vol. 53, and these authors 
analyze the work: of ‘the Smithsonian “Astrophysical 
Observatory in regard to short’ period’ variations in solar 
radiation, and arrive at very discouraging views con- 
cerning the reality of these variations. 

Professor Marvin says, ‘Unusual’ methods of analysis 
are required, because the total variation dtie to all causes is 
sosmall thatit is entirely plausible that all of it may be noth- 
ing but errors of measurement.” Doster Kimball says, 
“Of the extreme range in values, which at Harqua’ Hala 
is from 1.958 to 1.871, or 0.088 gr. cal., and at Montezuma 
from 1.954 to 1.877 or 0.077 gr: cal., not’ over 0.003 ‘gr. 
eal. canbe attributed to some! such’ common cause’ as 
solar variability, an’ amount which negligible.” 
And Mr. Clough says, ‘‘All these results point to’ the 
conclusion that if one could but wholly remove’ the 
atmosphere with all its‘ depletions and ‘fluctuations: of 
intensity of transmission, and instrumental” érrors, 
scarcely any variations of radiation imtensity woul 

Professor Marvin’s article analysis by statistical 
methods of the final values of the dérived solar constant 
published by Doctor Abbot ‘and his collaborators, ‘The 
only proper person to reply to this analysis is Doctor 
Abbot himself, who knows the details of his methods and 
his mechanism better than anyone else. In so far’as my 
own work is concerned, I do not consider it necessary to 
enter into these details: No’ practical builder, ‘when 
considering the construction of house, would deem: it 
essential to study botany and learn how boards w, nor 
to study the details of nail-making machines before using 
the ail . All that he would think necessary would be 
to test the boards and nails in order to ascertain if they 
were suitable for his p . For such reasons I have 
not thought it essential’ to analyze Doctor Abbot's 
methods in detail before using his results; but rather to 
test these results by ted methods and if they pass 
these tests to feel assured that the method of obtaining 
them was correct: In fact, when in 1915’ using 
the measurements of solar radiation made by the Smith- 
sonian Astrophysical Observatory, Doctor Abbot had 
already submitted these measurements to three crucial 
tests. In 1912 he established an observatory in the arid 
desert of northern Afriea;:and ‘conti the’ resulis 
obtained there with those obtained simultaneously at 
Mount Wilson. There were large individual differences, 
but when the observations were massed in.a single plot, 
it was evident that something in common, was being 
measured at the two stations: vor 

The next test was a comparison of the solar radiation 
measurements at Mount Wilson with ¢hanges in the 
contrast of brightness between the outerrim ‘and, the 
central area of the sun. For the year 1913, which ‘was 
the year first used in my investigations, the correlation 
between the solar radiation values and the.contrest of 
brightness between the central area and the outer rim:of 
the sun was 0.60+ 0.067. JO. 

A third test consisted in comparing’ ‘the ratio ‘between 
the intensity of the.short-wave radiation and. the, long- 
wave radiation for differentsmeasured values of thetotal 
radiation. It is well known that when a body increases 
in temperature the proportion of short-wave radiation in- 
creases, so that the body becomes first red, then yellow, and 


1925 


finally blue as the température rises.’ ‘So Doctor Abbot 
found that as the-sun’s radiation micreased the proportion 
of short waves increased. ’ Me 
These three tests seemed to me convincing evidence of 
the réality of the solar radiation changes, and I prepared 
a fourth test, namely, to see if the measured solar changes 
were correlated in any way with atmospheric changes on 
the earth. A comparison was made of the solar-radiation 
measurements with the temperature and pressure at 
stations scattered all over the earth. The results showéd 
systematic changes which seem difficult to explain on 
any other grounds than a real relation. When thé sun 
was hotter, the pressure fell'and the temperature rose 
liga in the equatorial belt and in high northern lati- 
tudes, and changed in the opposite way in intermediate 
latitudes. At some of the stations the correlation Was as 
igh as 0.50 and about four times the probable error. — 
n 1918 a solar observatory was established at Calami, 
in the desert of northern Chile, and simultaneous observa- 
tions were madé with Mount Wilson during the months 
June to’ October, from '1918'to 
Jn order to present the'relation between these simul- 
taneous measurements in another way, I arranged the 
observations at Calama in a series of steps separated by 
0.010 calorie, as shown in Table I, and for each class at 
Calama counted the frequency with which the simul- 
taneous values occurred in different classes at Mount 
Wilson. ‘It is evident that if there were no relation the 
observations would be scattered through the different 
classes at random, while if there were 4 relation between 
the two the observations would group themselves, ‘and 
this grouping would be displaced systematically. = 


TasLe I.—Comparison of solar radiation measurements at Calama, 
Chile, and Mount Wilson, Calif., years 1918-1920 


Values at Calama 1.920-8 | 1.930-9 | 1.940-9 | 1.950-9 | 1.960-9 
Simultaneous values at Mount Wilson, num- / 

900-9... rag 1 
1.910-9. ..... 4 1 2 0 


This table brings out clearly that as the solar radiation 
values increased from grade 1.920-9 to grade 1.960~9 at 
Calama there was a maximum frequency of observations 
near the same grades at Mount ‘Wilson and a steady 
progress from low to high values. I ean not see what 
other interpretation can be put on this relation except 
that the observers were measuring the same phenomenon 
at the two stations, and that this phenomenon showed’ 
range from grade 1.920~9'to 1.960-9, or more than 2 per 
cent, of the mean solar radiation value. ‘There was i 
secular change interval, so ‘that 
the whole of this variation must have been due to short 
period changes. According to Doctor Abbot's comp/ite- 
tions, these simultaneous o tions show a correlation 
of 0.49 + 0.05. 

The scatter of the observations on each side of the 
maximum frequency is a measure of the errors of observa- 
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tion, and the fact that the maxima: at Mount: Wilson 
tended to come at a ee lower level shows that»there 
‘was some constant difference in level between the two, 
due to calibration of the instruments or to other causes. 
In order to determine the probable error of the observa- 
tions, I obtained all the differences’ between the: pairs of 
simultaneous observations atthe two stations, 110 in sid 


and found that they were distributed.as shown.in Table 
Distribution of tha: differences im, solar, rodiation values 
observed simultaneously at Calama and Mount Wilson 


In counting the number of Observations for — 10, for 
‘example, all the observations between —6 and — 14 were 
used; for zero, all the observations between —5 and’ +4 
‘were included; and for +10, all observations between 
+5 and +14 were taken; and’so on for each grade. 
a the distribution of these numbers evidently follows 
the normal law of distribution of errors of observations, 
they were reduced to percentages, and a curve of best 

t was drawn through’ them.’ This can be done with 
Yhuch accuracy by méans’ of the Arithmetical’ Prob- 
ability Paper,” in which the probability integral’ is’ ex- 

anded so that the plotted numbers fall along a straight 
ine. These Raby: Me and the ‘normal ‘curve of ‘best 
From this curve the probable error'of the differences is 
found to be +0.0121 calorie, and’since this value is made 
up of the combined errors of observation at Mount Wilson 
and Calama, the probable error at one station ia 
which gives a, value. of. 0.0086 for, the observations at 
one station, assuming the, errors. at. the stations, to be 
Or if; we assume, as, is; probable, that. they were 
ightly larger at Mount Wilson, we pay tokp the probable 
error there as,+0.009. . There are other ways of, deter- 
mining the probable error, but I repart this method. as 
the most accurate one... It:implies that the observations 
are independent: of each. other. ,,Any correction which 
served to reduce the means of the. observations to, the 
same level or the same.zero on the scale of measurements 
used would not alter the results ina way to change the 
used the observations at Mount Wilson for a, study 
of the correlation between solar radiation and temperature 
and pressure in Argentina and we are now in 4 position to 
determine how much error was involved, In one com- 


parison, I took all, the highest values of solar radiation 


tween the years 1909 and 1918,.and determined the 


averages of the solar radiation values for each of the 30 
days following the ae radiation values; and for 
five days preceding. e number of cases varied some- 
what, but avera ed about 35. I then obtained averages 
of the temperatiire for each of the corresponding days 
at Buenos Aires. _ These means, after allowing an interval 
of three days for a lag in the effect, showed a correlation 
of 0.66 with the means of solar radiation. The mean 
values of solar radiation bag.) from 1.930 to 1.952, while 
the probable error of the differences between the pairs 
of observations is 


0.0121 

== +00.021. 


grade 1.890-9 to 
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10: times the probable error 
of the means; (This, it seems to: me, is sufficient evidence 
that Iwas dealing with real solar changes and that the 
correlation is a real one. 

“in another case, I correlated: 10-day means of solar 
radiation with 10-day.means of ‘temperature at various 
stations im Argentina, and obtained correlations exceed- 
ing 0.80: between’ the:mean temperatures and the mean 
sola 


r radiation values. The:range in the mean values of — 
‘solar radiation in this case is 0.032:gram calorie, and the 


probable error is 
0.0121 


Here the observedrange in mean values is about nine 
times the estimated probable error of the pairs of values; 
but this is somewhat too great, because there were some 
gaps in the solar radiation observations. Allowing for 
ese, the range is about seven times the probable error 
of the means: Here again it is evident that I was deali 
with real solar changes and that the correlations are veal 


Difference 


Fig. 1.—Distribution of the differences between the values of solar radiation 
simultaneously at Calama and Mount Wilson (unit .001 gram calorie per minute) 


Turning to the more recent measurements at Monte- 
zuma, in northern Chile, and Harqua.Hala, in Arizona, 
for the interval April 1922 to November 1924, I have 
counted from the dot diagram of Doctor Kimball in the 
July, 1925, Monruty Weatuer. Review, the number of 
observations in each ee at Harqua Hala between the 
successive values at Montezuma of 1.890, 1.900, 1.910, 
etc. The results are shown in Table III. 


Taste III.—Comparison of the numbers™of simultaneous solar 
.. radiation. measurements in each grade, at Montezuma and Harqua 
Hala, years 1922-1924 


al. 


Values at Montezuma 890-9 |1. 900-9 |1. 910-9 |1, 920-9 | 1. 990-0 

‘Values at Harqua Hala: 
1800-9... 4 6 i 
1.990-9... 2 4 10 


__ Here again we see that Whew observations were mede 
in one grade at Montezuma there was a maximum fre- 
quency in the grade at Harqua Hala. The. only 


exception to this is'in grade 1.900-9.. I can see but one 


explanation of this progressive sequence in the maxi- 
mum frequencies at arqua Hala with increasing values 


“at Montezuma, and’ that that’ both observers were 


‘méasuring solar tadiation values ‘which progressed from 
) to grade 1:930-9. This range is over 2 
r cent of the mean solar value. If we drop grades 


“1.890-9 ‘and '1.900-9," there. still remains a progressive 
“change from gradé’1.91029' to grade 1.930-9 of over 1 
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-per cent. Yet for this same interval, Doctor Kimball’s 


analysis leads him to assert that not over:0.003 gram 
calorie can be attributed to some common: cause 
solar radiation. R91 & ef 

lf we take all the simultaneous observations: repre- 
sented in Doctor Kimball’s diagrams) for the interval 
from October, 1920, to November, 1924, the simultaneous 
occurrence of the maximum frequency in thesame grades 
from grade 1.910-9 to grade 1.950-9 is very clear. 
These frequencies for the different: grades:are shown in 
Table IV. tari 
Tasie IV.—Comparison of the numbers of simultaneous solar 


radiation measurements in each grade at Montezuma and Harqua 
Hala, years 1920-1924 ; 


‘alnes at 1. 930-9 |1, 920-9 |1, 930-0 /1.940-0 | 1. 950-9 
alues at Harqua Hala: : 
6 1 
1900-9. ii ul 
1.9200. 19 20 64.2403. 
3 3 2 


The results indicate clearly that the observers at 
Montezuma and Harqua Hala were shooting at the same 
target and that the change from grade 1.910-9 to grade 
1.950—-9 is a real solar change. e scatter of the ob- 
servations on each side of the, maximum frequency in 
each grade gives a measure of the errors of observations. 


Harava Hale Valves 
4900-3 1920-9 19509494039 19503 4960-3 1970-9 


30 +— 


4 

¢ + 


4 4 

Fie: 2.— of difference of solar radiation at 

0 cheer vations at Montezuma, 1000-1924, token- in gindes ering by 


The observations are sufficiently numerous in the: four 

ades from 1.910-9 to 1.940-9 to,permit an estimate of 
the probable error of the measurements in, each grde. 
The frequencies were reduced to percentages and. plotted 
on. straight line probability. paper. From these plots 


the probable error of the measurements. in, each grade 


grade 1.940-9, +0.0087. 


‘was determined as follows: Grade 1.910-9, +0.0082; 


grade 1.920-9, +0.0080; 1.930-9, + 0.0093; and 

hese probable errors are for 
the combined errors at the two stations. In order to 
obtain the probable error of the individual measure- 
ments at a single station, it is necessary to divide by 
This gives minimum value of '+0.0057 for grade 


-1,920-9 a maximum value of +0.0066 for grade 


1.930-9. These four independent determinations are 
thus very accordant in showing a range of 0.040 gram 
calorie in the solar radiation, and a probable error of 
+0.006 gram calorie in the individual measurements, 
A lot of the percentages in each grade and of the curves 
of best fit are shown in Figure 2. 

The question arises, Why did Doctor Kimball arrive 
at such a different result? There are, I think, two 
reasons. In the first place, Doctor Kimball broke up 


the period of observation into three parts, reducing the | 


range of the solar variations, while the errors of measure- 
ment. remained constant. ‘To any one who has studied 
the method of correlation, it is evident that correlation 
coefficients are greatly reduced by such a proceeding, 
and may be reduced to almost, zero by restraining the 
range of the phenomena measured within sufficiently 
narrow limits. Secondly, Doctor Kimball assumes. that 
a small correlation coefficient proves that there is no 
relation between the phenomena compared... This as- 
spten is, I think, erroneous, although it is frequently 
made. 


Some. years age a case was brought to my attention, 
where the run-off of a river showed no correlation. with 
the rainfall in the watershed of the river. By the 
methods of computation used by Professor Kimball, it 
might have been shown that there was an insignificant 


relation between the two. This seemed to me an im- 
‘probable conclusion, and when I looked into the matter 


found that the river was fed by two nearly equal 
branches, in one of which there was’ a rélatividy steep 
descent and the water from the rainfall was fed quickly 
into the main stream, while in the other branch it was 
fed more slowly, so that the two flows tended to neutral- 
ize each other and produced the result mentioned. The 
whole of the variations in the main river was undoubt- 


‘edly due to the rainfall, and yet by the usual methods 


of treating two results, they showed no correlation. 
The point I wish to bring out is that high correlations 
undoubtedly show close relation between phenomena, 
but’ low correlation does not prove that there is no inti- 
mate connection between the two, as many persons 
In addition to the evidences of solar variability which 
I have already recited, I have found that in the average 


of 200 cases that there is a sharp maximum of solar’ 


radiation coinciding with the times of maxima of faculae 
on the sun,* using for this study the observations pub- 
lished by the Greenwich Observatory. For the months 


of April to September there were 121 observed cases an 
the mean maximum value varied from the mean values, 
of preceding and following days to the extent, of nine, 


times the probable error of the mean. 


I found also that there was a marked depression of 
solar radiation when sunspots and their attendant 
faculae crossed the central area of the sun. In.this case . 
the depression of the mean solar radiation. below the, 
mean of the values obtained when the spots were near. 
the limb of the sun was seven times the probable error 


of the means. 


*See Smithsonian Miscellaneous Collections, vol. 77, No. 6. 
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Fowle has recently shown that there is a similar rela- 
tion to the position: of flocculi.. 
Further evidence of solar variability is furnished by 
the high correlations I have; found. between. solar radia- 
tion values and certain atmospheric conditions in various 
parts of the world,, which are.published, in the Smith- 
sonian Miscellaneous Collections and elsewhere. Similar 
evidence is furnished by the work.of others. From seven- 
day means of the pressure differences between Christiania 
and Bergen and of solar radiation, Helland-Hansen and 
Nansen found a correlation coefficient. of 0.63 between 
the two for the period from June 8 to September 6, 1915. 
: These correlations are, too.numerous and too high to be 
dismissed as mere chance., It.is true that. other compari- 
sons, even at. the same. places; give small correlation 
between the solar radiation and meteorological conditions, 
but as explained above, small. correlations do not neces- 
sarily imply no relation, and do not offset large correla- 
tions. There are many reasons for the smaller correla- 
tions. The first is the inaccuracy of the solar measure- 
ments. The measurements may be fairly exact for a 
while under favorable observing conditions, and then be 
exact under less favorable conditions. In such a case 
high correlation with atmospheric changes might be 
followed by low correlations: Again, it is evident that 
waves of atmospheric change set up by solar changes 
travel. from place to place and are superposed on waves 
of changes originating in other,centers. After a period 
of solar quiet. an increased.activit; _— show a high 
correlation with certain regions, to befollowed later by a 
low correlation as waves of c e came in from other 
regions, and yet the whole effect be due to changes in 
solar radiation. In such, cases low correlation does not 
disprove solar relations. vil | 
ut the evidence of correlation of changes at individual 
stations with solar changes is not. the whole story; there 
is evidence of an orderliness in the relations over. t 
world as a whole, which is utterly inconsistent with 
chance agreement. In the equatorial region and especi- 
ally in the region extending from the Amazon across the 
Atlantic, Africa, the Indian andthe western part of ‘the 
Pacific Oceans, a fall of ‘pressure’ accompanies increased 
solar activity whether we take years of increased radia- 
tion, months having high average’ values, or individual 
days of large values, and ‘obtain an average.  Further- 
more, the pressire increases in intermediate latitudes, 
and finally this belt of increased ew sways back 
and forth toward and away from the’Equator in unison 
with the increase and decrease of solar radiation. ‘This 
swaying toward and away from the Equator is clearly 
shown in the United States from the average of a large 
number of individual days.of high, medium, and low 
solar radiation) as: well as.from monthly and annual 
There are two. points in. Professor, Marvin’s paper to 
which I feel I should reply. Professor. Marvin has long 
felt that a change in solar radiation of one.per,cent or 
less is too small. to produce. any,.appreciable meteoro- 
logical change. In like this one, 
it should be borne in mind that large and small have 
no absolute value, but. are,merely. comparative, ..A 
thing may be very small from one point of view and very 
large from another. A.tidal wave, for example, might 
be extremely small as compared to the great Atlantic, 
not having a breadth, let; us say, of more than one-ten- 
thousandt pert of the width, of the great ocean, nor a 
vertical height of more than one thousandth part. of the 
depth of the ocean, and yet it might have the power to 
wipe out or seriously damage every city along the Atlantic 
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coast, and thus be of the greatest importance in human 
affairs. It seems to me that the only way one can deter- 
mine whether an observed’ change is important or not is 
to test it by comparison with the facts of nature. 

That the range of the measured fluctuations of solar 
radiation should decrease with increasing refinement of 
the measurements is only what should be expected and 
by mo means warrants a conclusion that the solar varia- 
tions will cease with further refinements in the measure- 
ments. 

The second point is in reper to the annual period in 
the solar radiation values claimed by Professor Marvin. 
If there exists a small annual period. in solar radiation 
measurements, it would not materially affect the resu!ts 
of my investigation, because in investigating the relation 
between solar and meteorological changes I have in 
general separated the seasons and compared only the 
observations made at the same season. 

. The analysis of the methods of measuring solar radia- 
tion. by Professor Marvin, and the interesting discovery 
by Mr. Clough of a correlation between the atmospheric 
transmission coefficient and the value of the solar radia- 
tion, may lead to an improvement in technique if their 
results are accepted, but they can not be held to prove 
that the variations of solar radiation are so smalj as 
to be negligible, unless all of nearly a dozen independent 
methods of checking and correlating the solar variability 
with other phenomena are false. In the reductions of 
the solar values by the methods in use at present, Doctor 
Abbot and his colleagues determine the amount of water 
vapor in the air by measuring the depth of absorption 
in one of the water vapor bands in the spectrum. It 
may be that these measurements were not of sufficient 
accuracy to eliminate the total effect of the water vapor. 
If so, that would explain the fact claimed by Mr. Clough 
that the solar radiation values changed in unison with 
changes in the water vapor content and the transparency 
of the air,.and also explain the annual period in the inten- 
sity claimed by Professor Marvin. 

‘SUMMARY 

My conclusions are (1), That the,comparison of simul- 
taneous observations taken at. Mount Wilson and Calama 
and later at, Montezuma and, Harqua Hala show that the 
derived values of .solar, radiation varied repeatedly be- 
tween the values 1.910 and 1.960, and that the extreme 
range must have been considerably. greater. A part of 
this change was due toa long period secular change, but 
the larger part was due to short, period changes, especially 
during the interval July, 1918 to September, 1920. 

(2) That the probable error of the individua!, observa- 
tions: at. Mount Wilson, is about +0.009 gram calorie, 
and at Montezuma less than + 0.006 calorie. 

_ For groups of values such as I used in my investiga- 


tions the mean errors Were to” in’ which e 
represents the'probablé error ‘of the individual observa- 
tion and 7 is the number of observations in the groups. 
| "DISCUSSION OF THE: FOREGOING: PAPERS 
By. C. F. Marvin, H. H. Kip and BE. W. Woo.arp 
In the foregoing paper by Mr. Clayton, he declines 
perhaps naturally, to discuss the anal of Smithsonian 
solar constant.values by members of the Weather Bureau 
staff, as published in this Review for July and August, 


1925... Since he holds that his researches are not 
concerned. with the solar constant determinations except 
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as tools to be used in the work, he believes that Doctor 
Abbot is the one to deal with the bureau’s fin:lings. 
His paper is therefore in fact simp y a restatement of 
views published in his earlier pape s, especially ‘Solar 
ec e-em and the Weather,” in Smiths. Miscell. Coll. 
vol. 77, no. 6. 


The question raised by the Weather Bureau has always 
been, in effect, are Doctor Abbot’s remarkably refined 
determinations of the solar constant proper tools with 
which to on a weather forecast? Our analysis has 
convinced us they are not. Mr. Clayton believes they are. 


_ Doctor Adsot’s annual report for 1925 as director of 
the Astrophysi:al Observatory, recently issued, contains 
statements which seem to remove at least the funda- 
mental differences of view concerning the determinations 
which form the subject of this whole question. On page 
103 he says: 

The investigations hitherto made having indicated that a 
higher degree of accuracy in our solar measurements is needed to 
supply proper data for forecasting purposes, a.very great deal of 
attention has been given to the elimination of small sources of 
error in the observations and reductions of solar radiation. Already 
the average deviation of individual days’ results between Chile 
and Arizona is but one-half per cent. It follows that in order 
to obtain higher accuracy we shall be obliged to regard sources 
of error which formerly we supposed would always be negligible. 

It seems that this statement by Doctor Abbot essen- 
tially confirms the general correctness of the results 
brought to light by our investigations of the derived 
values of the solar constant as published by the Astro- 
physical Observatory. Our view has been, and is, sim- 
Ply that the day-to-day variation of these values, due to 
all causes, as derived from the very best observations, 
became smaller and smaller as improvements of methods 
and places of observations were effected. Clearly, if the 
sun were the chief cause of the fluctuations, improving 
the methods would reduce the fluctuations only slightly. 
We find that the total variation due to all causes is of 
an order of magnitude of one-half of 1 per cent and less, 
according to the observations selected. 


Now, it will be noticed, that Doctor Abbot places the 
average deviation between Chile and Arizona at but one- 
half of 1 per cent. Our one-half of 1 per cent includes 
not only all errors, both instrumenta) and atmospheric, 
but also the real solar changes if thefe are any. Doctor 
Abbot’s one-half of 1 per cent excludes solar changes and 
depends solely on the errors at the two stations. It can 
be shown that the significance of the close ent of 
our results arrived at by two different methods is not 
lessened in any material degree by the fact that slightly 
different statistical units for measuring Variability were 
employed in the two cases. 


In my article in the Revrew for July, page 303, Table 
7, it was indicated that so far as it could be mathematic- 
ally determined from observations available, the part 
of the total variation that might be ascribed to: other 
than terrestrial origin, again from the best observations, 
renged between 0.15 and 0.30 per cent.. From. the para- 
gra h mented above, I do not understand that Doctor 

bbot differs essentially from these findings. In other 
words, the magnitude of the possible short-time varia- 
bility of solar radiation considered as a whole is, as 
shown by the best observations, of the order of one- 
fourth of 1 per cent. 


Can one-fourth of 1 per cent of variability be'a safe 
basis of forecasting the weather for short or long periods 
in advance? It is universally agreed that all aspects of 
weather are due solely to atmospheric interceptions, by 
conduction to the atmosphere and its absorption of in- 
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coming and outgoing solar and earth heat respectively. 
If there were no interception or absorption of solar heat 
of any kind, weather as we know it would not exist. 
Now, supposing the total output of radiation does fluctu- 
ate one-fourth of 1 per cent, does not Mr. Clayton: se- 
riously disregard the question of the quantitative suffi- 
ciency of cause and effect, when he holds, as he seems to, 
that our weather phenomena can be primarily caused by, 
or forecast on the basis of, so small a fluctuation? 

In this connection, reverting again to ‘the seemingly 
close accord between the Smithsonian Institution and the 
Weather Bureau as to the basic fact concerning the 
average amount of possible solar fluctuations, I wish to 

uote a pone from an article by Doctor Abbot in the 
ational Geographic Magazine for January, 1926, be- 
~~ on page 111, as a statement of at least one view 
e and Mr. Clayton hold Koning the cause and effect 
relations of very small solar fluctuations and the weather: 


The fact is we have discovered that the sun is a variable star. 
Mr. H. H. Clayton, the eminent American meteorologist who has 
been cooperating in the work, has proved that very distinct 
changes of barometer, temperature, and rainfall are caused by 
these c es and the intensity of sun rays. He even goes so far 
as to say that he more and more believes, as his studies progress 
and bring new facts to light, that all that we call weather—symbol 
for all that is variable, in distinction to climate, which is the 
se average condition of things—is really due to the sun’s 
variation. 

This seems a bold claim. We shall see presently how he sup- 
ports the claim. What interests us still more is that he finds it 
possible to predict weather for days, weeks, and even a month in 
yap just by using observations of the sun’s radiation and its 
changes. 

The astonishing feature about his results is that very small 
solar changes, even those of less than one-half of 1 per cent, in the 
sun’s radiation are able to produce considerable changes in the 
weather. This seems at first rather preposterous. We think of 
night and day, with 100 per cent change from light to darkness, 
and of the great phan of intensity of the sun’s rays between 
summer and winter. either of these tremendous changes of 
solar radiation gives tremendous changes of temperature. 

We must forego possible explanations of Clayton’s paradox, 


merely remarking that a small pull of a apa trigger can do great 
nvo 


damage; and something analogous may ved here. 


The answer the Weather Bureau must make to the 
“trigger” suggestion is that the idea is idle speculation, at 
least until Doctor Abbot or Mr. Clayton gives some physi- 
cal or observational evidence of the catalytic involved. 
Assuming that the solar output, considered as a whole, 
fluctuates from day to day by one-fourth of 1 per cent 
there is nothing in our present knowledge of the subject 
to cause us to expect that the effect on the weather 
would be other than at least approximately of the same 
order of magnitude. 


We are particularly fortunate in being able to publish 
in this Review an excellent paper on “ Fluctuations in the 
Values of the Solar Constant” by Dr. C. Dorno. The 
writer is glad tolearn Doctor Dorno’s views because they 
very fully confirm the conclusions reached at the Weather 
Bureau from purely statistical analyses of the observa- 
tions themselves. 

There are several reasons for the failure of the Weather 
Bureau to call attention to the volcanic eruption in the 
southern Andes in December, 1921, as a possible cause of 
the decided change in solar constant after March of 1922. 
Our attention was confined exclusively to the search for 
statistical evidence as to the mageitube of the total short- 
period fluctuations and what part of them one might be 
justified in ascribing to true solar origin. We have made 
clear in previous om roe our belief that all of the now 
very small total fluctuations may well be due to in- 
strumental and atmospheric influences. Moreover, and 
this is highly important, serious instrumental difficulties 
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developed at the Montezuma station in 1922 which the: 
local observers were unable to overcome. All the 
observations from August of 1920 are provisional values 
only, and Dr. Abbot me stated that they will be entirely 
revised and republished in the near future. yi 
Doctor Dorno is entirely correct in calling attention to 
the possibility that volcanic dust may have been one 
eause of the general lowering of the solar constant values 
during 1922. We hesitate to believe, however, that it is 
an adequate explanation of their continuance at this low 
level well into 1924. What effects are we to expect 
volcanic dust would produce properly derived 
values of the solar constant? | Obviously none, if our 
measurements and their extrapolation to zero air mass 
are correctly done, because dust in our atmosphere can 
not change the intensity of solar radiation outside of the 
atmosphere. The effect: of the Katmai dust 
was to cause large fluctuations between individual daily 
values as determined by the bolograph, accompanied b 
a lesser effect on the average measured intensity, whic 
was, however, roy lowered. Now, while we do find 
some increase in daily variability in 1922, which died 
away within a few months, the major feature is a con- 
spicuous general lowering of intensity. vege. 4 this 
period, nearly all observations were made with the 
en a highly empirical: instrument, whose 
havior in contrast with that of the bolograph must be 
reckoned with in the interpretation of the apparent 
eet lowering of intensity just mentioned. ctor 
bbot himself well says ‘‘a hig er degree of accuracy in 
our solar measurements is needed.” 9 
In the light of experience, how is anyone to tell from 
the fluctuations of the derived values of the solar con- 
stant what were the true changes of intensity of the total 
radiation? Indeed, may it not be that we are ap- 
roaching the point where it will be necessary to look 


yond changes in intensity of the total radiation to 


changes in restricted spectral regions, if we would dis- 
cover relations between solar radiation and the ever 
changing conditions of the earth’s atmosphere? Doctor 
orno stresses the importance of the problem of the 
ultraviolet radiation, its nature, distribution in wave 
length, fluctuation in amount, as well as its possible 
meteorological effects. Doctor Abbot himself, in his 
1925 Annual Report of the Astrophysical Observatory, 
e 104, says that ‘‘the importance of studies of the vari- 
ation of the sun’s output of ultraviolet rays grows upon 
our attention.”’ Moreover, the results of Dr. Edison 
Pettit’s work at Mount Wilson on the ultraviolet, radia- 
tion of the sun seem to indicate that variations in 
intensity in this region of the spectrum are very great. 
Vowesk Institution of Washington, Yearbook no. 24: 
101-102.) We must not, however, overlook the serious 
difficulty encountered in attempting to allow correctly 
for the great effects the atmosphere exerts even under the 
most favorable conditions, upon the relatively feeble 
short and extreme ultraviolet radiations. ; i 
If the meteorological effects of. these radiations are 
gan thermodynamic in character, we can not expect 
owledge of. their amount. and. flunctuation to aid 
materially in weather because their total 
thermal intensity is but a small fraction of the whole. 
On the other hand, the. physical phenomena associated 
with them are of great importance, justifying every 
effort to their full It may even 
e possible that some of the physical changes due to ultra- 
violet radiation in turn affect the thermodynamic be- 
havior of the air in a way and to a degree that are of 
meteorological significance. 
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conclusion, I:wish to subscribe: cordially to Doctor 
Dorno’s comments upon the pyrheliometer as a fund- 
amental and basic instrument whose refinement to a 
higher order of accuracy is important.—C. F. Marvin. 


The first part of Clayton’s Bs or may be passed over 
without comment since, as ple points out (i), it 
relates to data which Doctor Abbot has rated as either 
‘fancient”’ or ‘‘medieyal’’ (2). His discussion of more 
recent measurements at Montezuma and Harqua Hala, 
which Doctor Abbot rates as ‘‘modern’’ (2) requires con- 
sideration, for the reason that his method of analysis 
brings him to a result that is not in accord with the con- 
clusions to which I was lead by a different method of 
analysis (%). His effort. to harmonize our differences 
seems to me to lead to quite unsatisfactory results. 

In my own analysis I separated the 398 pairs of solar 
constant values obtained, at Montezuma and Harqua 
Hala between October; 1920, and November, 1924, 
a into three groups. The first p con- 
tained 9 _— of values, the mean of which is 1.945; 
the second and third groups 106 and 193 values, re- 
spectively, the mean value within each of these groups 
being 1.922. The correlation coefficients for the different 
groups is as follows: first group, + 0.341 + 0.060; second, 
+0.18 +0.063; third, +0.17 + 0.045. 

Clayton arranged the same pairs of observations so 
that the Montezuma values were separated by steps of 
0.010 calorie, and for each class at Montezuma counted 
thefrequency withwhich the simultaneous values occurred 
at Harqua Hala: In his analysis, however, he considered 
only the 53 pairs of values corresponding at Montezuma 
to grade 1.910-9, the 81 pairs corresponding to grade 
1.920-9, the 65) pairs corresponding to grade 1.930-9, 
and the 44 pairs corresponding to grade 1.940-9, making 
244 pairs in all, disearding all extremely high and ex- 
tremely low values. He then computed the probable 
error of each of the four classes, finding it to be in each 
case approximately +0.006.calorie. Hence it is that our 
analyses lead to. such different results. Clayton assumes 
that. all. of the 0.040 gram-calories in the range of the 
values in the four classes, except the probable error, is 
due to solar variability, and compares this 0.040 + 0.006 
with the solar variability I obtain through the squares of 
my correlation..coeflicients, namely, 0.014 for the period 
October; 1920, to March; 1922, inclusive, and 0.003 for 
the period April, 1922, to November, 1924. 

Attention is drawn to the fact that Clayton presented 
no. correlation..coefficients in this connection. Further- 
more, his method of analysis includes all the secular 
variation in the solar constant values between October, 
1920, and November, 1924, while my method excludes 
the difference between the mean. values of the two 
periods named above, or 0.023 calorie out of the 0.040 
calorie claimed by Clayton, In my paper I referred to 
the fact that a higher value of the correlation coefficient 
between the two. stations would have been found had 
I included all the observations in one group. My object, 
however, was to determine the correlation coefficient 
between day-to-day values of the solar constant at the 
be stations, excluding, as far as possible, secular varia- 

ions. 

_ With reference to the significance of correlation 
coefficients I quoted authority (4) which, so far as I am 
aware, no one has yet questioned. 

The remainder of Clayton’s paper is devoted principally 
to a discussion of correlations between solar constant 
values and sun spots and weather changes, with reference 
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to which we may again quote Whipple as follows (1): 
“There is no attempt to show that the results are not 
attributable to chance, and, indeed, the — run. of 
the graphs is in accordance with the hypo esis that they 
are. 
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In the investigation of any problem by the method of 
correlation, the real work does not begin until after the 
coefficient has been computed and its probable error 
determined. Even after oe possible has been 
done to insure against errors due to the nature of the data 
used, possible nonlinear regression, etc., there s:ill remain 
numerous considerations which must be taken into 
account in addition to the mere face value of the coeffi- 
cient; the difficulties in the way of arriving at conclusions 
which can be trusted, and the pitfalls awaiting, are 
The problem qadted by'-Cl 

pro uo y Clayton on 524, e. g., 
illustrates the fo particular The correla- 
tion coefficient by itself is not an index to physical cause 
and effect, but merely an index of concomitant varia- 
tions, however these may be brought about (the true 
measure of the degree of this relationship is the square of 
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the coefficient). Where we know a relationship must. 
exist, the computation of the coefficient and the deriva- 
tion of the regression “equation”? serve the purpose of 
providing a quantitative expression of the relation, from 
which more or less useful predictions may be made; 
but in any case, while revealing to what. extent fluctua- 
tions in one quantity are a by proportionate 
fluctuations in another, the coefficient throws no light on 
the causal mechanism connecting the two. 

The gross coefficient may result from the action of a 
third influence affecting each of the two variables cor- 
related; or the mechanism may be of a much more com- 


plicated character. In Clayton’s example, fluctuations | 


of run-off did not accompany fluctuations in rainfall over | 


the watershed, and the zero correlation reflected this 
fact; and as long as knowledge was confined to these 
two things, rainfall could not be used to predict run-off— 
these two variables are mathematically independent, 
So, if a large coefficient had been found, it would not have 
proved rainfall and run-off to be causall 
(though, in this case, considerations extern 


tation); but nevertheless, a knowledge of one would 
have enabled calculations of the other to be made, since 
they would var 


together, for some reason or other. — 


connected | 
to statistics © 
would have suggested this as the common sense interpre- | 


The tracing of relations of cause and effect, and the inter- — 


pretation of gross coefficients, as well as the improvemen 
of the regression equations, involves the computation 
in many cases, of net (partial) and total coefficients also. 


Caution must always be exercised in applying the ' 
customary formulas and. criteria to small samples, for — 
they do not then always hold. Attention should also be, , 


invited to Walker’s discussion of the criteria for the reality 
of correlation coefficients, Mem. Ind. Met’! Dept., vol. 21, 
pt. ix, pp. 13-15, 1914.—Hdgar W. Woolard. 


MONTHLY PRESSURE VARIATIONS IN THE NORTHERN HEMISPHERE AND SEASONAL WEATHER FORECASTING © 
By Atrrep J. Henry 


SYNOPSIS 

The variations of monthly mean pressure for stations in the 
Northern Hemisphere, as published in Reseau Mondial for the 
eight years 1910-1917 were studied with a view of determining the 
frequency, geographic extent, and distribution in latitude and 
ressure anomalies in the Northern Hemisphere 
he isanomalies for 67 months out of the 96 that 
were available were charted and studied. ‘Many of these were 
featureless in the sense that the amplitude of the anomaly was 
small and frequently in an opposite sense in closely, adjacent 
regions. In about 10 per cent of the cases considered the anomalies 
were pronounced both as to amplitude and extent of area involved 
These are described in some detail, and the relation of the anomalies 
to current and subsequent weather in contiguous areas is discussed. 

The paper closes with a brief review of the method of seasonal 
forecasting now practiced in India and tentative suggestions are 

ven looking to the development of a method of seasonal forecast- 
ing for the United States. 


Variations from normal pressure.—The air pressure at 
any given place is conditioned ‘by several separate and 
distinct causes, viz (a) the intensity of mca and 
outgoing radiation of which the incoming solar radiation 
is by far the most important; strong outward radiation 
from the atmosphere and the earth causes the air tem- 
perature to fall, the air mass to contract, sink. and thus 
the opportunity for the inflow of fresh accretions of air 
aloft and a raise in pressure is brought about; (6) the 
rotation of the earth on its axis modifies the speed and 
direction of air motion, causes it to be heaped up in 
places and set in swift motion at others whereby the 
api is elevated at the one and lowered at the other. 


longitude of the 
for that period. 


e third or (c) class of pressure variations which form . 


the subject of this paper are due to a combination of the | 


two causes above enumerated, in combination with those 


associated with the origin and movement of cyclones and 


anticyclones. 
In nett monthly mean pressure for any given place 
will depart, more or less, from the normal in proportion 


to the frequenc 
experienced at the given place. 

Class (c) variations.—In their simplest form these 
variations are experienced in the paths of areas of low 


pressure (cyclonic systems), the amplitude being greatest — 


at and near the center and diminishing thence m 
directions. 


mately as the center of the disturbance crosses the merid- 


ian of the observing station. 


near to the station the monthl 


of cyclonic and anticyclonic systems — 


It is perhaps needless to say that pressure — 
falls with the approach of a cyclone and rises approxi- 


If then more than the | 


normal number of cyclones for the season pass over OF | 
mean préssure will, 


as a rule, be less than normal and the magnitude of the , 


departure will be an index of the frequency of cyclonic . 


systems passing over or near the station. Likewise @ 


large number of anticyclonic systems passing over & 
station or lingering over it an unusually long time will” 


result in a positive departure from the normal. Sm 


departures either above or below normal are, as a rule ‘| 


of little significance. 


Amplitude of the variations.—It is a matter of common 
knowledge that the amplitude of the variations under ~ 
discussion increases with the latitude and reach a maxi- | 
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mum. in the cold months:| [have however, computed 
the eight-year average for eight stations in the tropics, 
and find that the average variation, regardless of sign 
is 1.0 mb. for December, January, and February, 
diminishing to a minimum of’ 0/7 mb. In April, Sep- 
tember, and October. The mean variation in winter, 
in high latitudes, apparently may be as much as plus or 
minus 6 to 8 mb. and a single monthly variation of plus 
34.1 mb. was registered at Dawson, Yukon T. in Decem- 
As Hann pointed out some years ago the maximum 
day-to-day pressure variations occur over the oceans 
and the minimum over the land. 

Frequency of variations +5 mb.—The maximum 
frequency of variations of the magnitude of +5 mb. or 

eater, is in the zone of 60° to 70° in the Northern 
Befoiethiors and quite probably the same holds true for 
the Southern Hemisphere. Positive and negative anom- 
alies occur about equally on the average of the year, 
but some years are much richer than others in the number 
of positive or negative anomalies, thus 1912, 1915, and 
1917 were unusually rich in positive anomalies, while 
1913 and 1914 were fruitful in negative anomalies. — 

In all 67 charts have been made from the published 
data of the Reseau Mondial; many of them are feature- 
less in. the sense that the amplitude of the anomalies is 
small and irregularly distributed. 

The following comments of a general nature are sug- 
gested by a study of the charts. Variations of large 
amplitude and wide extent seem to build up gradually 
to a maximum and then sometimes slowly, sometimes 
quickly disappear. Positive anomalies disappear much 
more quickly than negative. This may be ascribed to the 
fact that a positive anomaly may be thought of as a heap- 
ing up of cold dense air which naturally gravitates equator- 
ward and therefore is constantly being ie at Me of its 
original frigidity.. It contains within itself the seeds of 
destruction. On ‘the other hand the large and enduring 
negative anomalies arise in or close to the great circum- 
polar whirl in certain parts of which surface conditions of 

emperature and moisture prevail greatly in excess of 
those due to the latitude; the low pressure thus originat- 
ing is maintained in part by the absorption of fresh 
cyclonic systems which are often fed into the original low 


pressure Fgh for weeks at a time, and in part by the 
force of the general circulation in the polar 


centrifug 
hese great pressure anomalies do not seem to have 
the attributes of a separate and. distinct, entity but are. 
similar to statistical ' cyclones and anticyclones... That 
they have an apparent movement from place to place 
Js obvious; that movement however, is apparent rather 
than real, in many cases the apparent shifting of the 
geographic position of the center of the anomaly—the 
region of greatest departure—can be explained by the 
fact’ that a relatively larger rise in pressure has taken 
place in one s of the original anoraaly than in other 
parts; thus the center of the anomaly is automatically 
in one direction or another. 
é great negative anomalies apparently arise more 
oe over the sea than the land. The 
and the seas to the eastward may be the contributing 
influence ‘that produces large negative anomalies in 
that part of cag when such is not the case for the 
Corresponding latitudes in North America. 

pitlcatious in relerting to the Leeland and otbers of the sume nate. 


Present, writer would go farther and use the word to connote those semi anent anti- 


cyclones that have hitherto masqueraded under the highly respecta hough i 


editerranean 
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Discussion of individual months.—Only about 10 per 
cent of the charts made show prenounced anomalies; 
these will be discussed. on the pages following: 


November, 1910.—This month was characterized by high pressure 
in the Arctic Basin and adjacent parts of America and Eurasia 
also over parts of the Pacific; the greatest excess was experienced 
over the west Greenland coast (20 mb.) The high pressure 
extended from the Labrador coast in a direction a little north of 
east by way of Greenland, Iceland and Russia to western Siberia 
or about half way around the globe. Paralleling the southern 
margin of the region of high pressure and in a zone about equal in 
length  ahiceas ht was below normal by as much as 9 to 12 mb. 
in northwestern Europe and in the vicinity of St. Johns, New- 
foundland. 

In the following month this great excess of pressure in the 
polar basin had practically disappeared, although remnants of the 
midlatitude deficit remained. 

In the United States the month was one of deficient precipitation 
with temperature below normal east of the Rockies and above 
normal west thereof. The low temperature in eastern districts 
as also the dry weather may be attributed in part at least to the 
great depression of the barometer in the North Atlantic in the 
vicinity of the Canadian Maritime Provinces. 

January, 1914.—In this month pressure was below normal over 
the greater portion, if not the whole, of the polar basin and, indeed, 
over large parts of the continental areas adjacent thereto. In 
North America there were two centers of maximum depression, the 
eastern one in the vicinity of St. Johns, Newfoundland, and the 
western one at Prince Rupert on the British Columbia coast; in 
intermediate regions, particularly along the 50th parallel of north 
latitude, pressure was also much below normal. In the Eurasian 
continent the principal depression amounted to close to 20 mb. in 
northern Russia, decreasing thence to 10 mb. in central and north- 
eastern Siberia. 

The beginnings of this great depression may be traced back to 
October; 1913: In that month a very considerable depression of 
the barometer # in southern Russia and a lesser one over 
the eastern Atlantic at the Azores. In November, 1913, two cen- 
ters of depression appeared almost on opposite sides of the globe, 
the first and. greatest in geographic extent being centered over 
Iceland and the second over Alaska; smaller depressions appeared 
over Asia, thus indicating a general weakening of the circulation 
over that continent., December, 1913, was characterized by a 
single very large area of diminished pressure that stretched from 
Spitzbergen to the Caspian Sea and beyond, and two areas on the 

orth American continent, which in the light of more complete 
observations may have been but a single area that extended from 
Greenland across British North America to Alaska, Hence it is 
clear that. the January, 1914, depression did not come into being 
ne but was a gradual development beginning three months 
earlier. 

Having reached its maximum in January its subsequent history 
is one of graiuel degradation both in the amplitude of the varia- 
tions and in the extent of territory affected... Two months later, in 
March, 1914, high pressure had overspread the North American 
continent, including the Aleutians and most likely a portion of the 
North Pacific; pressure) remained low, however, over the greater 

art of the Eurasian continent in March. In the following month 
high pressure from the Atlantic spread eastward over middle 
urope. 

The geographic center of diminished pressure, by which is meant 
the region over which the greatest fall occurred, did not have any 
progressive movement. 

e depression of the barometer in January, 1914, above 
described, Was due to the passage of a chain of cyclonic systems of 
Pacific’ origin across North America in about 50° north latitude, as 
is clearly shown by the weather charts for the Northern Hemisphere 
published in. 1914 by the United States Weather Bureau. ese 
maps show also that cyclones of Gulf of Mexico origin moved to 
the northeast over eastern United States and thus augmented the 


‘flow of eycloni¢e storms from the Pacific; these storms continucd 


across the Atlanti¢ and overa large part of the Eurasian continent. 
A positive anomaly of considerable magnitude overspread the 
British Isles, and thus the cyclonic storms were shunted farther 
toward the Arctic regions than is usual. While the flow of cyclones 
around the pole during this month was occasionally interrupted 
pe the: intrusion of an anticyclone, such interruptions were 
ew. 

Weather in United States—Temperature in the United States 
and Canada was exceptionally high for a winter month; precipita- 
tion was deficient in the Gulf States and in excess on the Pacific 
coast and snowfall was generally light. 

December, 1915,—In this month a large belt or zone of low 

ure in latitudes 35° to 50° north almost encircled the globe, 
‘was lowest over the North Atlantic from the Canadian 
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Maritime Provinces to the. British \thence along the 50th 
parallel to the Kamchatkan Peninsula and probably to the Alaskan 
coast; pressure was also low over the North American continent. 
On the polar side of this great depression there was a single rather 
restricted region of positive pressure departures cente between 
Iceland and the east Greenland coast (12.9 mb.). 

Weather in United States——The month was characterized by a 
movement of anticyclones from the Pacific rather than from 
Canada, consequently temperature was mostly above the average 
and precipitation was also greater than normal. In eastern sec- 
tions temperature was below normal, due doubtless to the area 
of negative pressure anomaly over the Atlantic. The immediate 
sequence in pressure distribution is described in the next following 
paragraph. Instead of a single region of strong positive anomaly 
as in December, 1915, there were at least two; the first occupied 
the North Atlantic, northern Africa, and the western. Mediterranean 
the second occupied Alaska, extending thence, southeastward 
to the United States and thence to the North Atlantic. 

January, 1916—This month was characterized in the United 
States by a large number of cyclonic storms, many. of which 
entered the continent below the mouth of the Columbia River. 
Heavy rains fell in California and geeeheen, 2 the eastward, 
resulting in places in destructive floods. e world pressure 
distribution therefore is of especial interest. The pressure distri- 
bution of the immediately preceding month is described in the 

receding paragraphs; the fact that anticyclones moved into the 
United tates from the Pacific leads to the inference that high 
pressure prevailed over that ocean in December, 1915. 

The outstanding feature of the departure chart for January, 
1916, is an area of positive abnormality centered over Nig j Sea 
and Alaska (17.3 mb. at Kodiak Island). Directly south of this 
area a tongue-shaped area of negative pressure departure with 
its maximum on the Oregon coast penetrates the Great Basin 
region; pressure was high over the Atlantic and the western Medi- 
terranean, a reversal from the conditions of the previous month. 

It seems reasonable to ascribe the movement of cyclones in low 
latitudes in the United States to the prevalence of high pressure in 
Alaska and the Northeast Pacific, and to the presence of low pres- 
sure areas over the Pacific in immediate contact with the high pres- 
sure in interior Alaska. 

December, 1916 and 1917, respectively—These two months are 
considered together because both were of the type showing excep- 
tionally large positive departures in the polar basin and contigu- 
ous territory. In both months there was a center of great positive 
departure in Greenland and on the opposite side of the globe in 
northeastern Siberia with overflows to rador in both months, 
but in 1917 only to Alaska where a positive anomaly of 34.1 mb. 
(1 inch) was recorded. This month was the month 
of maximum positive pressure departure in the polar basin during 
the 8 years of record; it was also the fore-runner of the cold winter 
of 1917-18 in the United States. 


Annual variations.—During the eight years there were 
two periods of rather widespread and intense negative and 
two of positive variations, respectively. The first nega- 
tive variation began in the European .Polar Basin and 
ended there. it endured from December, 1912, to April, 
1913; thecenter varied in its position from month to month. 
The second great anomaly was that of October, 1913, to 
April, 1914, already described. The first extensive positive 
anomaly was that of December, 1916, and it was local- 
ized in the Polar Basin and adjacent areas of both con- 
tinents; the second great positive anomaly occurred just 
12 months later, viz, in December, 1917.. Both were 
effective in producing cold weather in the United States, 
and the first-named was apparently the cause of a cold 
spring in 1917 west of the Rockies. The December, 
1916, anomaly was associated. with a, very extensive 
negative anomaly that spread from the Canadian Mari- 
time Provinces to the central Mediterranean. This fact 
doubtless made the spread of cold weather equatorward 
more easily accomplished than would otherwise have been 
the case. In the December, 1917, positive anomaly, the 
cold weather came to an end, in the United States at 
least, in February, 1918. The records for 1918 for places 
outside of North America are not yet available. 

It is obvious that one of the first steps toward pre- 
dicting an event is to discover when, where, and how the 
event occurs. I therefore now pass to a consideration of 
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the influence exerted by the pressure abnormalities here- 
inbefore described and others not mentioned upon cur- 
rent weather in the United States... bf 


EFFECT OF PRESSURE VARIATIONS ON TEMPERATURE 


It rarely happens that monthly mean temperature in 
the United States for a period as long as a month is 
uniformly above or below normal in all parts of the area. 
If when it is everywhere above the normal we call the 
month 100 per cent warm and in like manner. eve 
month tat is everywhere cold a month 100 per cent cold, 
and if we take into account only the eight years under 
consideration it is found that out of the 96 months only 
8 of them could be considered as 100 per cent warm or 
cold. The warm months were March, 1910, November, 
1913, January and October, 1914; the cold months were 
February, 1910, November, 1911, and, December, 1917. 

Examining the pressure departure charts for these 
and other months it is readily seen that the single domi- 
nating feature, in the case of warm months in the United 
States and Canada, is a rather pronounced depression 
of the barometer over northwestern Canada, interior 
Alaska, and by inference over the northeastern Pacific. 
A contributing cause in winter is a positive abnormality 
over the western Atlantic about north latitude 30° to 40°. 

If warm weather is to be forecast for the United States 
and Canada we should be able to foresee that the path 
of cyclonic systems across the continent would be es- 
sentially along the 50th parallel of north latitude and 
that anticyclones for the most part would enter. the 
continent from the Pacific rather than descend from the 
high latitudes of the interior of the continent. The two 
conditions just named are supplementary the one to the 
other. Low pressure over Alaska and the Canadian 
northwest is inimical to the development, and. mainte- 
nance of anticyclones, and experience shows that in those 
conditions anticyclones are given off from the. North 
saan uicH and therefore are not attended by severe 
cold. 

The conditions for 100 per cent cold weather control 
are almost the exact reverse of those just described, viz, 
high pressure in Alaska and the Canadian northwest 
that extends southeastward to the eastern slope of the 
Rocky Mountains in Montana and Wyoming. In such 
a pressure distribution anticyclones advance in a-south- 
eastward path by way of the Missouri Valley to the 
neighborhood of lowa, where they spread somewhat and 
move more in a true east direction.. A contributing 
cause of low temperature in -eastern. sections of the 
United States is a pronounced depression of the barom- 
eter over the North Atlantic in the neighborhood of the 
Grand Banks. So much for the broader. features of 
temperature and pressure relations. 


A temperature distribution in the United States. that 
frequent y occurs is that best characterized by. the. ¢x- 
pression ‘‘warm east, cold west of the Rockies.” The 
mountains in these cases serve as a climatic divide 
between the above-normal temperature. on one. side 
and below normal on the other. Although the statistics 
are not at hand, I am of opinion that many of the anti- 
cyclones that move from Canada by 
way of the Missouri River Valley are shallow—that 1s, 
the extreme cold is confined to surface layers and there 
is not, therefore, an overflow of cold air. toward the 
Pacific slope. Such overflow even in the absence of ® 
mountain barrier would be greatly hindered by the pre 
veiling eastward drift of the currents up to the cirrus 
evel. 
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old weather in the Plateay.and Great Basin region 
seems to be due to the fact that)in‘some seasons offshoots 
from the North Pacifie n1eH impinge upon the California 
coast, drift north-northeast, recurve to the southeast 
over the Great Basin region, where, due to the peculiar 

raphy of that region and perhaps to-a surface cover 

of snow they ae, lodge for days at a time. A 
snow cover and the intense outward radiation of that 
dry region must aid materially in prolonging the existence 
of anticyclones which come within its borders. ‘These 
Great Basin ‘anticyclones serve also to prevent cyclones 
from entering the continent» over Oregon, northern 
California, and Washington, and thus their presence is 
inimical to rainfall in those States." 
“Another control of the temperature west of the Rockies 
is that exercised by high pressure over western’ Canada 
that apparently merges with the North Pacific High and 
forms a barrier over which offshoots from oceanic cy- 
clones ¢an not pass. (See Chart III, Tracks of Low 
Areas, April,1917, Monraty, Wearuer. Review.) 
When this happens many secondary cyclones develop 
over the southern Plateau and Rocky Mountain region 
and thus facilitate the indraught of cold northerly winds 
in theirrear. | 

“The problem—Grven, an atmosphere such as 
sessed by the earth which by reason of its movement 
through countless years has reached something akin to 
equilibrium in its moving parts, but which, however, is 
being constantly disturbed by both the local and the 
general circulations due to contrasts in temperature 
arising from greatly diversified cloudiness, the unequal 
heating of land and water surfaces, the change of seasons, 
and. other causes: 

'/Requrrep.—To distinguish when and where the local 
and the general circulations will be most disturbed, the 
character of the disturbance, and finally, the effect of 
such disturbance on the weather a month or a season, 

ence. 
«? The methods of the day-to-day forecaster who bases 
his predictions upon the predetermined geographic 
position of the significant: barometric formations already 
in’existence must be discarded as hopelessly impossible 
when an attempt is made to determine in advance the 


changes in geographic position, the growth and decay. 


of cyclones and anticyclones'already in existence, and the 
time and place of origin of new ones. 
» The seasonal forecaster must adapt himself to the 
formulation of a broadly generalized forecast, qualita- 
‘ tive rather than quantitative. Is such a forecast for the 
changeable weather of temperate latitudes possible 
under present conditions? By present conditions I am 
referring to the lack of precise information as to current 
weather over large parts of the land areas and over 
practically all of the water surface of the globe. 7 
“The available: printed meteorologi records as- 
sembled for the globe as a whole cover but eight years, 
and for parts of Asia and Europe the continuity of the 
observations was broken by, the World War. it is a 
moreover, whether, the usual, meteorological 
observations of pressure, temperature, moisture, wind 
direction, and speed and the face of the sky furnish in 
themselves sufficient data for the making of seasonal 
forecasts.. Properly to answer this question would in- 


The term “Great Basin” as usedin this paper refers to. that portion of the western 
Cordilleran region which is characterized by: wholly interior nage, more especially 
the northern portion, or, panghly speaking, southeastern Oregon, southern Idaho, 
southwestern Wyoming, iS tah, “and ‘northern Nevads. | Representative 

eather Bureau ons within erea are: Salt Lake City, Utah, Winnemucca, 
Nev., and Boise, Idaho, oF 
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volve the eritical examination of existing meteorological 
records of ‘all time in'# seareh’for correlations between 
the weather in various parts‘of the globe. Sir Gilbert T. 
Walker, Director of the Meteorological Service of 
India, 1904-1924, has organized and’ prosecuted such a 
study and has given'the results in a series of papers (1). 
It is of particular significance in this connection that 
the only outstanding example of seasonal weather fore- 
casting, or more specifically of seasonal rain forecasting, 
by an‘organized weather service is that of India. This 
service has regularly made since 1908 a forecast of the 
probable intensity of the monsoon rains of India several 
months in advance ‘of the breaking of the monsoon. 
Without detracting in the least from the efforts of 
Indian ‘meteorologists to develop seasonal forecasts of 
rainfall on a scientific basis it should be remembered 
that there are several important factors in determining 
the rainfall of India that do not obtain elsewhere on the 
lobe. Among these maybe mentioned the following: 

a) India is the only considerable land mass of the 
Northern Hemisphere that extends well into the Tropics, 
giving it therefore more stable weather conditions than 
prevail in the Temperate Zones; (6) the prevailing winds 
of the rainy season of India before passing over the land 
have traversed 4,000 miles of equatorial water, thereby 
absorbing both heat and moisture before impinging upon 
the land; and (c):'the mountain systems of India aro 
favorably disposed for augmenting the natural rainfall. 
The four variables which enter into the formula used 
in forecasting the intensity of the monsoon rains of 
India are as follows: (a) Accumulation of snow in the 
Himalayas in May; (6) the current pressure at Mauritius; 
(c) South American: pressure; March, April, and May; 
(d) the current rainfall in Zanzibar. 

“The monsoon breaks in June—The data necessary to 
complete the formula become available late in May, so 
that the interval between the issue of the forecast about 
the first week in June and the coming of the rains is not 
a long one. | 

‘What most interests us in the formula above mentioned 
is the fact that pressure in far-off Argentina and Chile in 
March, ‘April, and May varies in an opposite sense to 
that of India in June and July. The story of the dis- 
covery of this barometric seesaw, independently by the 
Lockyers and Bigelow’ in 1902, is an interesting one. 
Suffice it to say here that the English scientists endeav- 
ored to associate terrestrial pressure changes with the 
outbreak of solar prominences. In the course of the 
investigation it was shown that there were two great 
types of barometric variations, one varying directly with 
the prominences, the other inversely. Out of this study, 
which was not organized with reference to the problem 
of seasonal forecasting, came the important fact that 
pressure in South America in April and May varied in- 
versely as that of India two months later, a discovery of 
much importance to Indian meteorologists. 
Unfortunately a relations such as subsists between 
South American. and, Indian pressures is not known to 
exist: between any other two regions, one of which must 
be in North America, in order to use pressure relations as 
a basis for seasonal forecasting for the United States. 

_ Another case of barometric seesaw which might be of 
value in long-range forecasts, were it possible to predict 
the future pressure at one or the other of the two regions, 
is the relation which exists betweeen the pressure of two 
of the so-called ‘‘action centers.” 

Several European meteorologists; especially Mein- 
ardus (2) have shown the practical application of this 
relation to long-range forecasting. 
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In 1904 Hann pointed out that 80:per cent of the cases 
of great positive pressure anomalies at the Azores cor- 
responded to negative anomalies,at: Iceland. 1. have 
examined the record of the pressure anomalies at the 
two places above mentioned for the years 1910-1917 
and find that when only ‘the anomalies. of +5mb., or 
mses are considered the statement by Hann is justified. 

nsidering the months when the anomaly was +3mb. 
or less it turns out that in 48 months of the 96 the varia- 
tion was in the same sense in 20 cases and.in an opposite 
sense in 28 cases. It was noticed, however, that at, times 
of widespread variations from the normal, as in February, 
1912, December, 1917, and other months, the variations 
were in the same sense rather than in an opposite sense. 
This would seem to indieate that both places respond 
in the same sense to great changes.in the general circula- 
tion, excepting only that the magnitude of the response 
is conditioned by the latitude of the respective regions. 

Hitherto in this discussion only contemporary pressure 
relations have been considered. If mow we wish to learn 
whether a relation exists between the current pressure 
in one part of the globe and the pressure one, two, or 
three months later in some other .part' of the globe, 
recourse must be had to the statistical methods so ably 
practiced by Walker. 

The correlation coefficient between Azores pressure, 
June to August, inclusive, with Iceland. pressure for the 
same months, as computed by Walker, is — 0.48, and the 
sign being minus indicates a reverse rather than a direct 
cclatigny thes is to say, pressure at Iceland is low when 
it is high at Azores, and vice versa. The. coefficient 
Azores pressure with that of Iceland one-quarter pre- 
vious is, however, —0.06, an amount so small as to be 
without significance. 

If we take Bermuda and St. Johns, a ay of meteorolog- 
ical stations on the western side! of the north Atlantic, 
situated in some respects like the Azores.and Iceland on 
the eastern side, and disregarding the magnitude of the 
variations, it is found that for the same eight-year 
period the variations were in an opposite sense in 54 
per cent of the months and in the same sense in 46 per 
cent. Considering in the same, manner the. variations 
between Bermuda and the Azores, a variation in the same 
sense was found in 70 per cent and in the opposite sense 
in 30 per cent of the months, thus confirming the belief 
that pressure of the north Atlantic over the same general 
latitudes varies as a rule, as a single geographic unit. 

The late Professor Garriott in 1908 announced (3) 
that— fj 

The character of the barometric distribution over the Pacific 
Ocean and the continent of Asia indicates the development or 
approach of storms and high pressure areas that will appear on the 
west coast of the [North] American Continent; and barometric 
conditions over the [North] Atlantic Ocean and Europe indicate 
& are and speed of the movements over the North American 

ntinent. 4 

Marked departures in the Asiatic area indicate, the ral 
character of the weather of the United States for a period of about 
two weeks in advance; and Pacific pressure conditions and chan 
furnish a key to weather changes that will occur on the Pacific 
coast of the United States 3 or 4 days in advance and indicate the 
character of those that will occur over the eastern portion of the 
United States 6 to 7 days in advance. * * * 

At the time the above was written Garriott was maki 
weekly forecasts for the United States.and he continu 
to do so until his death in 1910. , The-revival of the 
weekly program by his successor on the Weather Bureau 
forecast staff Mr. E. H. Bowie in December 1913 is too 
recent to need discussion. 

I have been interested, however, in comparison 
between the pressure abnormalities of central Siberia 
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and those of Alaska. suggested by Garriott’s. studies. 
Using the 91 months for which the data appear in Resean 
Mondial it was found that for contemp ures 
that, Siberia varied in the same. sense. as & in 45 
months; and in: the ann sense in 44 months, the 
variations in 2),;months being indefinite; if, however, 
account is taken of only those variations that amounted 
to as much as +3mb. in one or both regions the result 
is different, for example, variations, of that amount 
oceurred in 69 months or 76 per cent,of the time; These 
variations were in the same sense.in 49 per cent of the 
months and in.an opposite sense in 28 per cent; they were 
indefinite in the remaining 23 per cent. Comparison 
was also made between, central Siberian, pressures and 
those of Alaska one month later, variations. of :43mb. 
only being considered. . The result is given below: 


Variations in the same sense_----_... 222. 24 cases, 41 per cent 
Variations in opposite sense... 
Variations indefinite.._. Bb. 


-In the comparison it was noted, however; that at 
times the variations would be in an opposite sense for 
several months at a time and then the opposition would 
break down, so it is quite probable that forecasts based 
on an expected change in the pressure distribution in 
Alaska would be successful in a small per cent of cases. 
In the long run however there seems no ground for. the 
belief that changes in pressure distribution in Siberia 
afford sufficient ground for forecasts for the United 
States, 10 days to 2 weeks in advance. : : 


Walker (4) in discussing the correlation coefficients of 
central Siberian pressure with those of Alaskan: and 
North Pacific pressure, says: 
' In the winter table it is mainly with two quarters later that 
significant figures occur. High pressure in ntral Siberia ‘in 


winter is then followed by low pressure in San Francisco and high 


in Alaska—i.. by reased oscillation in.the North 


acific.. * * * 


In summer central Siberia is fairly typical of the second group 
of the previous paper; i. e., low pressure there is associated with 
low pressure in Iceland, Alaska, and Northwestern India. a 

* * * None of the coefficients individually is big enough to 
demonstrate reality, but the group of consistent, relationships is 
too marked to be produced by accident. . 


Okada has worked out the relationships between pres- 
sure and temperature at Zikawei, a station on the Chinese 
coast at Shanghai, which he. considers as representative 
of the Siberian nicH. He finds that.a rise in pressure is 
associated with a fall in temperature, the physical ex- 
lanation being that a variation in the intensity of the 
iberian during the winter causes correspondi 
variations in pressure at Zikawei and these bring vol 
northwesterly winds to that station. This relationship 
is of course one of contemporary conditions... Assuming 
that there is a lag between pressure variations in Siberia 
and weather in Japan some months later, Okada investi- 
pee the feasibility of forecasting temperature in aye 
rom Siberian pressure several months previous. He has 
—, four notes on the results, of this investigation 
The same author has since published two other papers 
‘“On the possibility of forecasting the summer tempera- 
ture and the approximate yield of rice crop for northern 
The first paper deals with the facts established em- 
pirically that the August temperature in northern Japan, 
varies in harmony with that of the March pressure dil- 
ference, Zikawei-Miyazaki and that of the South Ameri- 
can pressure for March to May. In regard to these 
variations Doctor Okada remarks:*° 
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But, as in all efforts at the solution of seasonal forecasting there 
are some tantalizing exceptions in.this harmony of the pressure 
and temperature variation. Hence we can not hope to establish a 
definite law of prediction or to caleulate the approximate August 
temperature many months in advance,. .. But the method described 
in this paper, though professedly imperfect will serve to show at 
least the sense of variation of the air temperature of the coming 
August and yield of rice crop in northern Japan at the beginning 
of June, when we have the big: Ae nae reports of the pressure data 
from Miyazaki in southern Japan, Zikawei in China, Santiago, 
and Buenos Ayres in South America. , 


In the second paper Doctor Okada first correlates 
mean temperature in winter at Nemuro, in northern 
Japan, with yield of rice crop in Hokkaido. He then cor- 
relates mean winter temperature at Dutch Harbor in the 
Aleutians with yield of rice in. Hokkaido and deduces a 
coefficient of — 0.631 (40.078) and from this he concludes 

(1) Lower the mean temperature for January to March at 
Nemuro, in the previous year, lesser the yield of rice crop in 
Hokkaido than in previous year. . 

(2) Higher the mean temperature for January to March at 
Dutch Harbor than in previous year, lesser the yield of rice crop 


in Hokkaido than in previous year... Lower the winter tempera- 
ture at Dutch Harbor greater the yield of rice crop in Hokkaido. 


Mossman (7) also has made valuable contributions to 
the literature on seasonal weather correlations, his work 
— mostly confined to regions of the Southern Hemi- 
sphere. 

It is due to Mossman that we have an account of a 
pronounced case of correlation. that subsisted for a 
period of 17 years and then disappeared. The correla- 
tion was that between the rainfall of Trinidad (lat. 10° 
40’ N.; long 61° 31’ W.) and of. Azo, Argentina, (lat. 
36° 31'S.; ae 56° 46’ W.) and the period of years was 
1878-1894. For 


and Azo six months later, but when the entire record of 
50-odd years is used the large correlation coefficient 
vanishes. Azo is in the south temperate zone and 2,850 
geographical miles distant from Trinidad and Mossman 
naturally inquires whether the pronounced correlation as 
above was purely fortuitous or subject to cyclical 
repetition. Since weather changes in temperate lati- 
tudes drift from west to east we should expect to find 
more or less correlation between points along an east/ 
west line. Such a correlation has been found between the 


cas atSan Diego, Calif.,and Jacksonville, Fla. (8).. 
r. Charles D. Reed in charge of the Des Moines, . 


Iowa, U. S. Weather Bureau station has shown (9) that 
the mean June temperature of the State of Iowa is re- 
lated in a definite way to the immediately following 
mean temperatures of July, August, and September, 
the correlation coefficient being 0.559+.078. The re- 
lation applies, however, only to a group of surrounding 
States and becomes less and less with distance from Iowa. 
A physical reason for the relation is not at once apparent; 
it does however, emphasize the importance of studying 
monthly sequences of the weather. 

Seasonal forecasting from ocean temperatures.—The 
influence of the temperature of oceanic waters on the 
climate of adjacent Jand areas has long been known. 
With this knowledge as‘a starting point a number of 
investigators have endeavored to relate the temperature 
of the surface water ‘in one or more of the best-defined 
currents of the North Atlantic, the Gulf stream and the 
Labrador current, for example, with the’ weather of 
northwestern Europe after an interval of several months. 
Pettersson, Meinardus, Hildebrandsson, and others have 
sought to find in the strength of the ponerse adient 
between the Azores and Iceland the key to the wind 


Circulation of the intervening oceanic waters and have 


these years a correlation coefficient of | 
0.79 (40.06) was found between the rainfall of Trinidad 


pointed: out ithe probable results of increased wind cir- 


culation: upon the: distribution of ice in polar waters; 
since the inereased flow of ice-bearing waters into the 
Gulf Stream might: be expected to lower the temperature 
of that streamand:this in turn would tend toward in- 
creased: pressure im the neighborhood of Iceland, it is 
easily seen that the end result - have an important 
bearmg: upon the weather of northwestern Europe. 
(Exner (1913) made-a systematic investigation by the 
method /of correlation coefficients of the relations be- 
tween the monthly deviations from normal of paca 
and temperature for a number of stations in the Northern 
Hemisphere for the winter months, December—February. 

The correlation coefficients between polar pressures and 
pressures in lower latitudes when plotted on a map show 
a of high positive correlation around the 
b mainly on high latitude stations of Europe and Asia, 
and a region of negative correlation over the Mediter- 
ranean, thus indicating a “see-saw’’ in the pressure 
relations: of high and low latitudes, respectively. This 
result; however, refers to contemporaneous pressures and 
therefore has no special significance. The meteorological 
conditions in the’north portion of the North Atlantic have 
been investigated to: a greater extent, perhaps, than those 
of any other of the great oceans. | 
» With respect to using the data of ocean temperatures 
in seasonal forecasting, Commander Hepworth, marine 
superintendent. of British Meteorological Office, 
sums up the situation in the following excerpt (/0) : 

If, in connection with long-period forecasts of weather in these 


islands, sea surface temperature data be utilized at any future 
time, it will be necessary that a larger number of recent reliable 


observations be available weekly for all parts of the North Atlantic, 


than are available at present. 

Without such a complete and continuous record it is impossible 
to interpret with accuracy the changes in the intricate distribution 
of ‘sea surface, temperature or to follow the movements of the 
respective water layers of Equatorial and Arctic origin * * * 

Every one interested in the meteorology of the sea 
must know that the principal hydrographic services of the 
world do not publish or circulate current data of ocean 
surface temperatures and that to compile from their 
archives the current data of water temperatures for an 
one of the great oceans for 4 single month is a tas 
totally beyond the ability of a single investigator. Hence 
we should take with a certain mental reservation the 
statements that occasionally appear in the public prints 
to the effect that ocean temperatures indicate thus and 


so for the coming years. 
THE OUTLOOK FOR ‘SEASONAL FORECASTING IN U. 5. 


, As previously stated, the only seasonal weather fore- 
casts now being made by an organized weather service 
are those of the Indian Meteorological Department. I 
have taken considerable pains to indicate the reasons 
why the method developed by that service is not of 
general 

In the latest paper on the subject (1/) there is a note of 
encouragement which I quote. After discussing the 
meteorological. controls of the Pacific, Sir Gilbert re- 

There are, however; grounds for satisfaction in the consistence 
of the relationships ascertained. Turning to the table in parargap 
57. above, if we examine.the 150 significant coefficients between 
the 11 representative centers there enumerated, we shall find that 
the classification just given directly explains the sign of 149 of 
them: The solitary: exception is the negative effect of Java rain 
(October to February), upon peninsula rain of the succeeding 
monsoon, 

This consistency is very remarkable and supports the view that 
seasonal forecasting is capable of wider application than at present. 
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As hereinbefore indicated the pressure distribution that 
is associated with warm months and cold months in the 
United States and Canada is known, but as yet no 

omise is held out of our ability to forecast the pressure 

istribution of the North Pacific fora season in advance; 
moreover, the great accumulation of cold air in the polar 
basin of December, 1916, and December, 1917, appears 
to have been unattended by any thus»far A gH 
preliminaries, although in both cases exceptionally high 

ressure prevailed in various parts of ‘the Northern 

emisphere, which apparently were consolidated in the 
polar basin in the months named. This is; however, 
merely an assumption that will have to be confirmed by 
many more years of observation. 

The most important single variable involved is without 
question the variations in North Pacific pressures one 
quarter in advance and the influence of such variations 
upon the weather of North American Continent. A study 
of this variable would naturally require several collateral 
studies, for example, as to whether or not variations in 
the intensity of the Siberian n1eH of the cold season have 
a ones influence —_ Pacific pressures to the east 
of Japan, and, if so, how far can they be ‘traced? Another 
study might be concerned with the possible influence of 
early or late snowfall in the northern Canadian Rockies 
on the readiness with which oceanic cyclones pass inland 
during the cold season. 

- The foregoing s tions are tentative and include 
those items which in the opinion of the writer would 
yield the most helpful results. Atlantic pressure is im- 
portant, but must take a subordinate place to that of the 
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Pacific. The hope of the future so far as seasonal fore- 
suotiie for the United States is concerned lies in the 
acific. 
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ON THE RELIABILITY OF HAIR HYGROMETERS 
By L. T. 
[U. 8. Weather Bureau, Washington, D. C., December 9, 1925] 


Humidity data recorded by the Weather Bureau are 
obtained chiefly from observations with psychrometers, 
supplemented at a few stations by records from hair 
hygrographs, the former, however, always being regarded 
as the standard. As is well known, the manipulation of 
the psychrometer at temperatures below freezing re- 
quires special care and considerably more time than at 
higher temperatures. With a view toward effecting an 
improvement im humidity determinations during low 
temperatures a hair hygrograph was exposed to various 
temperatures and humidities and its performance ob- 
served in relation to simultaneous readings of a whirling 
psychrometer exposed to the same conditions. The 
results obtained, preceded by a brief statement regarding 
the characteristics of both types of instruments, will now 
be presented. 

he principal reason for the wide use of the psychrom- 
eter as compared with other types of hygrometers is the 
constancy of its indications, a truly valuable asset'in any 
scientific instrument. However, it has frequently been 
used as a standard of reference under eindtioue where 
part of the so-called “error” of the compared iistrument 
was the error of the psychrometer. Under the best con- 
ditions, i. e., when both thermometers are accurate, the 
wet bulb peoperty covered and moistened, the exposure 
and ventilation adequate, and the temperature above 
freezing, the humidity measurements from a psychrom- 
eter will be accurate within about 2 per cent, but if either 
the temperature or relative humidity is low, or the air 
approaching saturation, the errors may be larger than 10 
per cent... When the temperature is below freezing the 


1 Shaw, A. Norman, Trans. Royal Soc. Canada. Vol. 10, 1916. 


errors of observation due to the smallness of the quantities 
to be measured are often exceedingly large, making other 
methods preferable at such times. For example, a de- 
pression of only 0.1° C. corresponds to a difference of 5 
per cent in the relative humidity at — 15° C., 7 per cent 
at —20° C., 18 per cent at —30° C., and 45 per cent 
at —39° C. Another source of uncertainty is the thick- 
ness of the ice covering the wet bulb, which, if more than 
. very thin film, appreciably retards the cooling of the 
ulb. 

The most important defect in the hair hygrometer is 
the variability of its zero, a fact which is, however, often 
shngnereted in comparison with psychrometers, owing 
to the bad condition of the former as well as inaccuracies 
in the latter. In northern Europe and other regions 
where low temperatures are more or less common the 
hair hygrometer has been found very satisfactory,and 
wide experience has unquestionably shown that when 
ai ori cared for it is an excellent instrument. The 
technique of hygrometry is summarized in considerable 
detail in numerous publications.’ 

Mr. C. 8. Ling, official in charge, of the aerological 
station at Drexel, Nebr., began early in 1924 a series 
of comparisons between a psychrometer and hair hygro- 
graph. Owing to the fact that electric power for oper- 
ating the ventilating fans could not always be obtained 
when desired at Drexel, these observations were trans- 


?“A Discussion on Hygrometry,” by Shaw, Simpson, Griffiths, and o . Proc. 
Phys. Soc. of London, 1901-22, Errors of on Hygrometers.” Annals 
Astron. Obs., Harvard Coll., Vol. LVIIL, Pt, IL, 1906, by 8. P. and in less 
detail in the article on ‘‘ Humidity” by Skinner in “A ctionary of Applied Physics, 
vol. 3, Glazebrook and others, London, 1923, and by 8. P. Sequence, “« Methods for 
measuring humidity,” Jour. of the Optical Soc. of Amer. and Rev. of Scient. Inst., 
vol. 10, No. 1, January, 1925. 
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ferred to the aerological station at Ellendale, N. Dak. 
during the summer of 1924, where they were continued 
until the spring of 1925. A hygrograph, one of the pat- 
tern in general use in the bureau, was furnished Ellen- 
dale after having been put in proper working condition 
at the central office. The procedure followed is de- 
scribed by Mr. L. A. Warren, official in charge, as follows: 


After the hygrograph was whe meg d adjusted it was placed in the 
thermometer shelter and allowed to run continuously for two 
months in the early autumn, when air temperatures were favorable 
for comparisons with the psychrometer. The record sheets were 
Shanaet- weekly and artificial ventilation provided when necessary 
by means of an electric fan placed in the shelter. Comparative 
were made every until 4 p. m. and occa- 
sionally during the evening. Following this, the hygrograph was 
fitted with a 29-hour clock drum and placed in the testing box 
used for standardizing meteorographs, where it was compared 
with a psychrometer at various humidities and temperatures. 
Efforts to secure low humidities simultaneously with low tem- 
peratures were unsuccessful, since the boxes are not equipped with 
devices for controlling the latter. Later, however, a fairly large 
number of comparisons were obtained in the open air at tempera- 
tures between 0° C. and —20° C. The following procedure was 
employed: A shelf was built outside the office window whereon 
the instrument could be exposed either inside or outside the test- 
ing box, as might be desired, in the blast of an electric fan operated 
from inside the office. Exposed in this way the instruments could 
be read through the closed window and any effect of the observer’s 
pag or of air from the room entirely eliminated. 

Throughout these comparisons special precautions were inva- 
riably taken to provide sufficient ventilation and to prevent, so 
far as possible, any artificial effects from reaching the instrument; 
also to secure an accurate record by the hygrograph by maintain- 
ry hes lightest possible pressure of the pen and carefully jarring 
it before making readings. 

Considering the psychrometer as the standard it was 
found that out of a total of 501 comparisons made at 
various humidities with temperatures’ ranging from 
—16.2° C. to 38.8° C., 93.7 per cent of the differences 
were within +5 per cent (relative humidity), while none 
was larger than +8 percent. It is evident from Figure 1, 
showing the distribution of these differences, that they 
are fairly symmetrical and that a larger number of com- 

arisons would undoubtedly make them more nearly so. 

e standard deviation of the differences for all tempera- 
tures used was 3.04 and the probable error 2.05. These 
values were not materially reduced when based on only 
those readings made at temperatures. above freezing, 
indicating thereby no appreciable effect on the hairs due 
to the low temperatures. It may therefore be assumed 
that if an instrument of this type functions satisfactorily 
for an extended period at ordinary temperatures above 
peeene it will continue to do so at temperatures below 

The excellent performance here indicated is all the 
more convincing when it is understood that throughout 
the entire series of comparisons at Ellendale (August, 
1924, to March, 1925) the pen of the hygrograph was 
never reset. It is evident, therefore, that the hair hygro- 

aph when properly exposed and cared for is a very 

ependable instrument, and it would seem advisable in 
making humidity observations, especially during low 
temperatures, to be guided to some extent by the 
indications of this instrument. These conclusions apply 
to “indicating” as well as to “recording” hair hygrom- 
eters (hygrographs) and confirm the experience of 
opean observers previously referred to. 

At the aerological stations of the Weather Bureau 
provision against sudden failure’ of the hygrograph is 
made by employing a dial-reading hair hygrometer in 
conjunction with the former and the psychrometer. At 
low temperatures when the psychrometer is believed to 
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be eppresiably in"error the’indications of the hygrometer 
and hygrograph are observed and if in close agreement 
with each other they are assumed to be correct; whereas, 
if pronounced differences occur, the source of error is 
ascertained by comparisons with a pageenehs at 
temperatures above freezing, secured indoors if neces- 


sary. 

a caring for a.hygrograph the most important feature 
is that of keeping the hairs clean and absolutely free from 
grease and oil. For this reason they should not be 
touched with the, bare fingers. Dust can usually be 
removed from the hairs with a camel’s-hair brush, which 
may be used either dry or dipped in clean distilled water 
or pure ‘ipe alcohol, Capen on the condition of the 
hairs. If they have become oily or greasy, it may be 
necessary to resensitize them by allowing them to soak 
for a short time in ether. Too frequent sensitizing, how- 
ever, causes them to become brittle. The mechanism, 
clock, etc., are of course susceptible to all influences that 
affect. thermographs and other similar instruments and 
should be cared for accordingly. 


Th 


A 


RELATIVE HUMIDITY DIFFERENCES (%) 


Fic. 1.—Frequency of the various differences between readings of h ph and psy- 
chrometer at temperatures ranging from —16.2° C. to.38.8° C. (Psychrometer re- 
garded as the standard.) 


DISCUSSION 


Mr. Samuels’ comparison supplies information that 
was lacking in 1921, when the measurement of humidity 
at northwestern stations was under consideration. At 
that time the inadequacy of the psychrometer at low 
temperatures was admitted, but the substitution therefor 
of the hair hygrometer was deemed inadvisable until the 
behavior of the latter instrument at temperatures below 
freezing was better understood. The new data sustain 


the conclusions of Wild, Rykatchew, and other authori-' 


ties familiar with the performance of hygrometers in cold 
climates—that the hair hygrometer is superior to the 
psychrometer at low temperatures—in that the differ- 
ences between the two are no larger than should be 
expected from the rate of increase of the error of the 
latter, which is known to be very rapid as the temperature 
falls below freezing. 
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The hair hygrometer should be standardized at tem- 
peratures down to —40° or lower, by comparison with 
the chemical hygrometer or other apparatus the errors 
of which should not exceed 10 per cent. Doctor Sver- 
drup’s modified a psychrometer, in which are 
employed thermopiles reading to 0.001° C., promises to 
be useful, since it is free from instrumental errors un- 
avoidable when thermometers are used, but the usual 
precautions regarding management and exposure, etc., 
will be necessary. e standardization of several instru- 
ments should be sufficient to determine the probable 
errors of hair hygrometers as a class, and thereafter 
changes of zero or range can be detected by comparisons 
at temperatures above freezing. 

It should be stated, however, that although the ex- 
tension of this work is most desirable, accumulated 
experience and the data already at hand indicate clearly 
that at the present time records of humidity in cold 
climates could be improved vere decidedly by the use 
of the hair hygrometer when the temperature is low. 
The relative merits of psychrometers and hair hygrom- 
eters under such conditions can best be stated in this way: 

(1) The statement of the increase of error of the psy- 
chrometer, quoted from several authorities, assumes the 
use of good instruments under “research” conditions; 
a probable error of +20 per cent at —20° might easil 
increase to +30 per cent or more when instruments wit 
unknown errors are employed by untrained observers. 

(2) Hair hygrometers are not appreciably affected by 
temperatures within the atmospheric range. . This 1s 
evident from the fact that the same instrument can be 
used throughout the year without adjustment. 

(3) There is no evidence at hand that the error of the 
hair hygrometer increases at temperatures below freezing; 
on the contrary, all the data we have supports the proba- 
bility that it is no larger at very low than at moderate 
temperatures. It is highly improbable that any element 
other than moisture can affect hair at low temperatures, 
and no other has been suggested. One very important 


advantage possessed by the hair hygrometer—obvious to 
all—is that, since readings can be made “at sight” before 
the surrounding air is influenced by the observer's body, 
the data are not subject to the errors of condition so 
difficult to avoid when the psychrometer is employed.» 

Consequently when one of two methods fails (as we 
know the psychrometer does) and the error of the other 
is not known to increase at low temperatures, we can not 
do better than to use the one that will come. nearest. to 
yielding the data desired. Even if the data are to an 
indefinite extent qualitative, the direction of a change of 
condition is often of more importance than its extent. 

As suggested for the aerological stations, two instru- 
ments, the hygrograph and a simple, nonrecording instru- 
ment (preferably of the single-hair type), could be kept 
in use at all northern stations and the mean of their read- 
ings adopted as the relative humidity at any observation. 
Under ordinary circumstances, the change of zero (the 
only serious defect of the hair hygrometers) can be found 
and corrected by means of comparisons with the psy- 
chrometer when the temperature is above freezing, tak- 
ing care to ventilate both instruments and protect them 
against artificial heating, etc. Changes of range, ob- 
viously, can be detected by the same method when the 
range of humidity within a short period of time is large; 
but a more-satisfactory method, particularly in winter, 
when the humidity in heated rooms is low, is that of 
comparing the instruments at the conditions prevails 
in the room and afterwards determining the errors o 
the hair hygrometers near saturation by covering them 
with a saturated bath towel. The highest humidity or- 
dinarily attainable by this method in a dry room is about 
96 or 97 per cent; but, while we may agree with Napier 
Shaw in our dislike for a method that does not quite give 
us the saturation point, we know from experience that, a 
hair hygrometer adjusted to read 96 per cent. under a 
moist cloth will read 100 per cent when the air itself is 
saturated—and the method is so simple that it, can be 
used by anyone,—S. P. Fergusson. 


THE EAST WIND AND ITS LIFTING EFFECTS AT FORT SMITH, ARKANSAS 
By Truman G, SuHipMan 
[Weather Bureau Office, Fort Smith, Ark., December 16, 1925] 


Fort Smith is located in western Arkansas on the banks 
of the Arkansas River. While it has a continental cli- 
mate, it-is far enough east to escape the severe effects 
of the ‘“norther’” of the western plains and is near 
enough to the Gulf of Mexico to have its winter tempera- 
ture moderated by southerly winds. The surrounding 
ree is the cause of several local features of cli- 
mate. It is my p se to discuss them because they 
have a bearing on local forecasts. 

The Arkansas River at Fort Smith flows through a 
valiey which is many miles wide in eastern Oklahoma, 
but narrows to almost a point 100 miles east of Fort 
Smith. North of the valley are the Boston Mountains, 
which extend from northeastern Oklahoma about two- 
thirds across Arkansas, and reach elevetions of about 
2,300 feet in Newton County, Ark. . The Ozark Plateau 
about 40,000 square miles in extent, lies northeast of 
the valley. South of the valley, a range of hills and 
mountains, beginning with the Arbuckle and Ouachita 
Mountains in southeastern Oklahoma, extends eastward 
to:central Arkansas. Peaks in this ridge reach elevations 
off2,500 to 3,000 feet, although the average height is less. 

us it is seen that Fort Smith is near the center of the 
wide end of a V-shaped lowland. 


The most striking feature of climate at Fort Smith is 
the prevailing east wind, which blows 41 per cent of the 
time. This occurs in a region where north to northwest 
winds are expected in the winter season and southerly 
in the summer. The wind is mainly a plateau-valley 
breeze, although the seasonal low pressure area over the 
center of the continent in summer is a contributing factor 
in increasing the percentage at that season. The wind 
originates on the Ozark Plateau to the northeast; as a 
result of the more rapid nocturnal cooling there than 
that which takes place at the lower elevations. It flows 
thence down the southern slope of the Ozarks and, as it 
reaches the valley floor, its direction is determined by 
the trend of the valley. Since the eastern end of the 
valley has only a narrow outlet, the air flows towards the 
i ae opening in the west, thereby becoming an east 
wind. 


It is the opinion of the writer that this wind is rather 
shallow, perhaps not more than 1,500 to 2,000 feet in 
depth; that its depth is the elevation¥of the plateau 
above the valley and tapers to nothing fabout 50 miles 
west of Fort Smith. The conditions above Fort Smith * 


— 


1U.8. W. B., Bull. F, Report of Kite Observations, 1898, p. 29. 
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vary from those observed at other stations made during 
the same year where kite observations were made. The 
differing conditions appeared at elevations from 1,500 to 
2,000 feet and support the above opinion. To quote the 
‘bulletin, “The mean decrease in temperature with in- 
crease of altitude was 6.1 degrees for each 1,000 feet. 
The gradient decreased slowly up to 2,000 feet and quite 
rapidly thereafter, a departure from the conditions pre- 
vailing elsewhere.” However, kite observations were 
made in the daytime and differences are undoubtedly 
more pronounced at night. Quoting Bulletin F further, 
“The observations were equally divided between the 
mornings and afternoons, and the means were exactly 

ual. The gradients also differed but little up to the 
different altitudes, except at 1,000 feet, where the morn- 
ing one was 2.6 —— larger.”’ Also, ‘‘The clear and 
cloudy weather gradients were exactly alike up to 2,000 
feet; up to 1,500 feet, the cloudy was 1.2 degrees larger 
than the clear one, while up to the remaining altitudes, 
the clear weather ones were the greater.” 

Fort Smith lies in a region of considerable atmospheric 
instability. ‘Thunderstorms occur here when they ap- 
pear at no other place on the weather map. False 
cirri are sometimes observed near the base of the overflow- 
ing current. Occasionally cumulus or cumulo-nimbus 
bases are observed moving in a different direction from 
which the summits are moving. 

A tabulation to determine the exact percentage of 
nighttime east winds and daytime east winds has not 
been made, nevertheless, an inspection of the vo 
hourly directions recorded in the Climatological Record, 
and of several individual monthly records of prevailing 
hourly wind direction, supports the conclusion that the 
percentage of east winds at night averages over 50 
most of the year. Since the east wind is cool, it flows 
close to the surface of the earth. Thus while it pre- 
vails it lifts other winds which are passing over the 
valley. This lifting tendency has an important bearing 
on forecasts for precipitation and temperature made for 
Fort Smith and adjacent territory. 

_ It is a cause of delayed temperature effects at Fort 
Smith, as well as of the reduced number of cold waves. 
Frequently during the first day of a cold wave in the 
surrounding country, the cold is still 1,000 to 2,000 feet 
above Fort Smith unless the westerly wind is strong 
enough to displace the easterly. The coldest weather 
in sudden drops of temperature at Fort Smith usually 
comes on the second morning, or at the time the center 
of the cold area lies northeast of Fort Smith, in such a 
poston that the anticyclonic outflow coincides with 
e predominating easterly wind, which then carries the 
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cold into the valley. Northwest Arkansas had 31 cold 
waves in 10 years ? while Fort Smith had but 19. Tem- 
eratures in cold waves are several degrees colder a short 
istance west of Fort Smith in Oklahoma because the 
lifting effects of the easterly wind is not operative there. 
The overcoming influence of westerly winds is apparent 
in the increase of percentages of winds from westerly 
directions as the average velocities for these directions 
increase. (See Tables 1 and 2.) 


TaBLE 1.—Average percentage of hours of wind movement from each 
direction, Fort Smith, Ark., 7-year period, 1918-1924 


Jan. |Feb. |Mar./Apr. |May|June|July |Aug.| Sept.| Oct./Nov.|Dec. 
& 1] 11.6] 10,0 5.9 7.6) 54] 7.4) 5&1) 101) 81) 9.1) 7.0) 80 
Northeast_____ 6.0} 46 56 7.1) 68 80 67) 10.3) 87) 6.7) 51) 67 
42. 7| 33.0) 38.4! 30.0) 38.9] 40.6) 41.7) 46.4) 45.0) 50.6] 38 4) 38.9) 4.1 
Southeast. 2.9 3.1} 6.6 10.9 7.8 7.2 91) 63) 19} 64 
4.6} 6.3) 11.6] 11.7) 11.7] 15.0] 11.5) 12.7) 10.1) 6.4) 58 50) 94 
Southwest... 13.4 14.9} 9.3] 11.3] 10.1) 11.6) 12.6) 14.4) 7.8) 7.4) 15.5) 17.9) 12.1 
0.6} 69} 91) 5.6 46 54) 38} 29 48 90 89 67 
Northwest__..| 13.4) 15.4/ 12.9] 10.1) 84) 4.9) 6.1 4. 11.5} 15.1) 0.4 
TABLE zanaveregs hourly wind velocity, miles per hour, from each 

direction, Fort Smith, Ark., 7-year period, 1918-1924 

Jan, |Feb. |Mar.|Apr. |May|June| July|Aug.| Sept. | Oct.|Nov.|Deo. | 
6.9 64) 56) 55} 61) 6.6) 64) 6.9) 6.9 
4.7] 5.4) 56 55) 46 42 41) 44) 43) 41) 4.2) 47 
East..........| &9| 9.5) 96) 7.91 60 64) 7.3) 80 7.9 
Southeast.....| 6.3) 80) 7.7; 61) 5.8} 62 68 7.8) 7.2) &8. 7.3 
South......... | 9.8) 10.8) 10.5) 9.4) 81) 7.4) 7.3) 8&3) 98 93) 90 
Southwest.....| 7.2} 10.8) 10.5, 7.3} 7.9 64) 68 69 7.7) 7.0 84 20 
9.9 11.6] 12.9) 12.6) 63) 54) 5.2) 56 6.9) 9.0 101) 
Northwest....| 10.0) 9,8) 11.5) 11.2 a3 6.7, 61) 68 7.7 as 8.7 


Another lifting tendency effect of the east wind is 
apparent when we study the hourly precipitation for 

ort Smith (Table 3). The principal maximum of 
hourl gts eng: for the year, at 10:00 p. m., local 
standard time, is caused by the lifting of the warm, 
moisture-laden valley air by the underflowing easterly 
current which has started as soon after sunset as the more 
pr nocturnal cooling on the plateau has become 
effective. An inspection of the summations by seasons 
in Table 3 shows that this lifting is effective at all sea- 
sons; although it is the least effective in summer. In 
this season daytime convectional rains exceed in amount 
rains due to a and, furthermore, the atmospheric 
moisture is probably reduced by convection to such a 
point that the lifting influence is not effective in producing 
precipitation when the valley breeze begins. 


41 W. B. No. 583, Weather Forecasting in the United States, p. 148. . 
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TaBLe 3.—Howrly occurrences-and hourly totals of precipitation, Fort Smith, Ark., 1904-1928, inclusive 


A. M. P. M. 
Mid- 
1 2 3 4 5 6 7 8 9 10 ii |Noon) 1! 2 3 4 5 6 7 8 9 10 il night 
December 
47 4g 57 57 70; 80 83 78| 84) 70| 74 75 6; «68 66 | 67 60 50 
Hourly totals. ......... 2.08 | 2.22 | 2.16 | 2.50 | 2.08 | 1.76 | 1.45 | 1.69 | 2.49 | 2.07 | 2.02 | 1.41 | L 60 | 1.88} 1.41 | 1.75 | 2.65 | 1.85 | 1.21 | 1.38 | 2.47234 | 1.811 1,93 
January 
secant sichetanag 42 43 48 61 65 75 7 
Hourly totals. ......... 2.49 | 1.65 | 1.56 | 1.81 | 2.25 | 2.02 | 2.62 | 2.59 | 2.80 | 2.10 | 2.11 | 1.73 | 2.08 | 2.19 | 2.22) 246) 249) 1.79) 1.90 | 1.60| 2.00} 2.43 3.09 
February 
sei esr ik Ae 44 47 44 47 45 56 65 69 71 63 58 51 56 61 65; 64 72 67 64 62 54 
Hourly totals. ......... 1.82 | 1.08 | L 46 1.81 | 1.24 | 1.40 | 1.28] 1.95 | 1.97 | 1.58 | 1.07 | 1.38 | 1.34 | 1.28 | 0.81) | 2.44 227) 2.21 | 166/213 | 255 245 
WINTER TOTALS 
Occurrences .......... 133 | 141 142 | 155 | 167 231 | 238 | 229/| 218 | 202| 198; 201 | 204| 215 | 210) 209/| 181 155 
Hourly totals__....... 6. 39 5.18 | 6.12 | 5.57 | 5.18 | 5.25 | 6.23 | 7.26 | 5.75 | 5.20) 452 | 5.02 5.35 | 4.44 | 5.52) 7.48 | 5.91 | 5.32 | 4.64 | 6.60) 7.32) 6.01) 6.77 
March 
Occurrences............ 51 46 51 51 | 53 59 68 78 70 56 57 62 64 62 60 56 | 60 61 64 71 68 67 | 61 61 
Hourly totals. .-........ 2.82 | 2.25 | 1.97 | 1.88 | 1.78 | 1.82 | 2.26 | 1.61 | 1.73 | 2.11 | 1.85 | 1.43 | 1.77 | 2.18 | 215 | 2.94 | 2.38 | 2.96 | 1.82 | 1.938 | 216|2.73 | 284) 2657 
April 
Occurrences...........- 45 51 52 53 57 60 80 80 71 66 | 71 69 74 72 67 70 67 59 66 63 65 70 59 48 
Hourly totals. _........ 3.19 | 2.81 | 2.89 | 2.13 | 3.21 | 3.31 | 3.14 | 2.98 | 3.06 | 2.29 | 3.04 | 3.15 | 251 | 2.84 2.68 | 4.35 | 3.36 | 3.44) 205 | 232 205/451) 3.481 250 
May 
i aibescadeond 53 57 55 61 60 58 70 71 70 62 65 51 
Hourly totals.......... 3.69 | 3.18 | 4.67 | 4.52 | 2.96 | 3.15 | 3.40 | 2.22 | 2.61 | 2.24 | 4.48 | 3.49 | 298 | 3.38 | 3.45 | 3.82 | 5.14 | 3.49 | 4.24 | 2.83 | 3.491] 5.71 | 6.21) 470 
SPRING TOTALS 
Occurrences 149 154] 158; 170; 218| 199| 187) 194| 203 | 152) 198| 180] 188| 204| 195} 185 160 
Hourly totals__....... 9.60 | 8.24 | 9.53 | 854) 7.95 | 828) 880 | 6.81.) 7.40 | 6.64 | 9.37 | 8.07 | 7.26 | 35 | 8.28 [11.11 | 9.89 | 8 | 7.08 | 7.70 12.95 |12.53 | 9,77 
June 
26 34 35 32 42 50 52 47 46 50 58 54 40 39 52 52 56 58 44 30 25 20 
Hourly totais. ......... 4.21 | 1.96 | 2.76 | 3.64 | 4.50 | 2.80 | 3.33 | 2.53 | 3.21 | 4.61 | 2.76 | 2.91 | 4.67 | 2.84 | 3.64 | 1.98 | 2.56 | 2.55 | 3.91 | 2.26 | 1.26 / 0.83 | 1.48] 0.99 
July 
Decurrenees. | 24 20 24 33 31 30 34 41 44 39 36; 386; 38) 40 52 52 49| 32 38; 34 27 19 
ly totals. 1.29 | 3.53 | 2.30 | 2.12 | 1.04 | 2.48 | 2.85 | 3.87 | 2.67 | 2.24 | 2.51 | 1.89 | LOD | 2.39 | 425 | 3.29 | 3.08 | 4.42 | 1.96 | 2.26 | 2.69 | 2.18 | 1.48] 1.31 
August 
51 43 45 47 47 27 21 21 
Hourly totals.......... 8.00 | 1.71 | 2.61 | 3.25 | 4.14 | 4.06 | 3.44} 3.62 3.16 | 2.97 | 1.94 | 1.44 | 1.85 | 1.51 | 3.43 | 5.30 | 3.23 | 1.51 | 1.46 | 1.67 | 1.33 | 3.48 1.48] 3.87 
SUMMER TOTALS 
Occurrences.......... 70 86 | 102 98 | 123; 145| 144) 130 131} 131 146; 151 | 136) 139) 114 84 65 
- Hourly 8.50 | 7.20 | 7.67 | 9. OL |10,58 | 9.34 | 9. 62 |10.02 | 9.03 | 9.82 | 7.21 | 624 | 7.61 | 6.74 32 [10.57 | 8 87 | 8 48 | 7.33 | 6.18 | 5.28 | 6.49) 4.44) 6.17 
September 
aia esitincninaly 22 26 26 33 39 BS 47 47 48 46 36 40 30 26 31 
Hourly totais. ......... 1.55 | 0.58 | 1.73 | 2.67 | 2.97 | 2.68 | 2.13 | 1.50 | 2.11 | 3.25 | 2.97 | 2.14 | 1.91 | 1.71 | 2.98 | 1.27 | 2.55 | 1.68 | 1.95/ 1.40 | 1.56 | 408) 2.80; 1.40 
October 
Hourly totals.......... 0.99 | 2.84 | 2.90 | 2.11 | 3.54 | 2.46 | 3.24 | 2.23 | 1.62 | 2.31 | 2.44 | 1.96 | 1.82 | 1.13 | 2.40) 234 | 2.84 | 3.26 | 1.86 | 1.73 | 2.22|2.20/)1.90| 156 
November 
EE 38 42 46 56 61 58 62 63 54 61 43 41 44 46 40 
Hourly totals. ........- 2.89 | 2.26 | 2.54 | 2.41 | 1.91 | 1.94 | 1.24 | 1.30 | 1.47 | 2.18 | 1.68 | 2.36 | 2.55 | 2.70 |'2.14| 2.36 | 1.20} 1.42] 1.75 | 1.31 | 2.201232) 2.06) 204 
AUTUMN TOTALS 
rences_ 93 104| 109; 120) 129; 166| 167| 167| 146/| 151 141 145/| 124| 120| 126) 133] 125| 128| 129 106 
Hourly totals_........ 5.43 | 5.67 | 7.15 | 7.19 | 8.42 | 6.98 | 6.61 | 5.03 | 5.20 | 7.74 | 7.09 | 6.46 | 6.28 7.47 | 5.97 | 6.68 | 6.36 | 5.56 | 4.44] 6.07 | 869 | 6.76| 5.00 
ANNUAL TOTALS 
Occurrences._........ 446 469) 495| 529 616 | 735 | 775 | 746| 694) 698| 689 | 707| 664/| 663| 668| 674| 657| 660; 691) 644 625 483 
Hourly totals__....... on 26. 06 |29.53 |30. 86 |32. 52 29. 78 30. 28 09 |28. 89 (29.95 |28. 87 | 25.29 26. 17 31. 51) 33. 17) 33.91) 30. 64) 22. 34) 29. 74| 27.71 


There are for the year as a whole, three maxima of 
hourly precipitation at Fort Smith;,the principal one at 
10 p. m. has been discussed_above.§The one at 5 p. m. 
is Me to rain caused by convectionjand,the effects are 
more pronounced in the values for springjand summer. 
Since lowering the temperature of a volume of air reduces 
its capacity for moisture, increases its relative humidity, 
and, if carried far enough will produce_condensation and 

recipitation, an increase in the hourly amounts of precip- 
itation would be expected at the time of the daily mini- 


mum temperature, due to nocturnal cooling. Such a 
maximum appears in the tables under discussion at 5 a. m. 
However it is the, leastjof the maxima. 

The, three causes of precipitation discussed are not 
often operative on the same day at Fort Smith. Any one 
of them operating any length of time is likely to deprive 
the air of available moisture. When one has operated, 
or is operating, it is unlikely that the others will become 
effective soon with any degree of frequency. In summer, 
when thunderstorms occur and convection has taken place 
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tation will occur at night as a result of the lifting tendency, 
since the atmospheric moisture has been greatly reduced. 
This is evidenced by the high 3 p. m. totals on the sums 
for June, July, and August, the season when thunder- 
storms are most frequent and the lower totals at 10 p. m. 
when the lifting process should be active. On the other 
hand, if the time for the convective rains passes, without 
precipitation and the air is moisture laden, the lifting 
tendency is almost certain to produce precipitation as soon 
as the cool air sinks to the valley and lifts the moist air. 

The totals for autumn, winter, and spring show slightly 
increased values at 10 p. m., when the lifting process is 
active, over the values late in the afternoon when con- 
vection is predominant. 

The minimum at 12 noon is the result of increased 
capacity of air for moisture caused by diurnal warming, 
and occurs before convection begins to produce precipi- 
tation. The primary minimum in the tables for the year 
at 8 p. m. represents a lull between the average time of 

atest convection and the average time of greatest 
fting effect in producing eroegeert- It can not be 
attributed directly to any physical process, but rather to 
the absence of any physical causes of precipitation. That 
this minimum cud occur between the primary and 
secondary maxima is striking, especially when the maxima _ 
are only five hours apart. e rapid rises to both maxi- 
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late in the afternoon, it is most ay that any precipi-. .ma-and the rapid returns to both minima are indicative of 


the sudden effectiveness of convection and of the liftin 

effect in causing precipitation and of relieving the air o 

available moisture. pe inspection,of curves drawn from 
values in the tables leads to the conclusion that it re- 
quires about two hours for the lifting process to become 
effective here. 

An added proof that lifting of warm air as described 
above is an important physical process in producing pre- 
cipitation is found in the monthly and annual totals of 
precipitation at cooperative stations located on the 
southern edge of the Ozark Plateau.’ These stations 
show increased values at points where this process is 
first operative. 

The hourly occurrences of precipitation (Table 3), 
regardless of amount, show a maximum at 8 a. m. and 
& minimum at 1 a.m. The lack of eye observations at 
night may play a small part in causing the minimum at 
night, but that is not the only cause. The season with 
the largest number of hours with precipitation, winter, 
is also the season with the least amount of precipitation 
as shown by the hourly totals. It proves that the pro- 
cesses at work during the warm season are more effective 
in producing rainfall than the processes active during 
the cold season are. 


3 Climatological Data for United States by sections, secs. 47 and 48, 1917 Ed. 


THE WEATHER OF 1925 IN THE UNITED STATES 
By Atrrep J. Henry 


Temperature.—As a whole, the year must be classed as 
a warm one, thus completing a series of five consecutive 
warm years beginning with 1921. February, March, and 
April, 1925, were warm, from 3 to 5 degrees above the 
average; no abnormally cool weather occurred until 
October, that month being unusually cool in the Mis- 
souri and upper Mississippi Valleys and in parts of the 
Plains States. October was also characterized by the 


occurrence of rather early and heavy snow in the northern 
Rocky Mountain region. December was. warm until 
the close of the month, when a cold spell reached the 
Gulf region. | 

The geographic distribution of the temperature abnor- 
mality is shown in Figure 1, and the monthly departure 
fo the normal for geographic districts is presented in 

able 1. 


TaBLe 1.—Temperature departures, 1925 


AY 
District — Jan. | Feb. \}Mar. || Apr..| May | June || July | Aug. | Sept. || Oct. | Nov. | Dec. || monthiy 
departure 

New -27| 47.5) +29] 403} +04] +02 
Middle Atlantic 2 479) $27} oso! cos} 483] S09} 8 
Florida the) tra) tor | 402} 404) 401 +0:8 
East 423] -13 40.9) 41.1} +79|| 401|.-14| —25 +L 6 
Ohia Valley aiid Tennessee... 7 8| +31 4371-02! +08] +7211 -14] +1.0 
North Dakota 0 7| +63 00) i427) +25] tes 2 
Upper Mississippi Valle 1 8 —32| 41:7) -06| 411! —10| —37 
Ni 3.314101) 445 444) 420! 401!) +22 5 2.0 
Southern slope... -1.9| +66 +251 +14) —12| 402|| -43| —28 8 
North Pacific coast region. i 9 40.91) 407) 4234) 407) 408] +54 +1.8 
South Pacific coast region... 40.9|] +05| +09] +22| -10| +08| +39 

United States......... +68} -02| +18]. +40.9| 403| +22] +01 +2 


Precipitation.—Precipitation was deficient in the great 
majority of districts; it was most pronounced in the 
north Pacific States, the Atlantic States south of Virginia 
also in the Gulf region. There was more than the normal 
precipitation in the region stretching from southern 


Utah and southern Nevada northeastward to the Cana- 
dian border. Smaller areas of more than the average 
rainfall may be found in various parts of the country— 
Figure 2 and Table 
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TABLE 2.—Precipitation departures, 1926 

Aceumu- 

lated de- 

District Jan. | Feb. | Mar Apr. | May | June || July | Aug | Sept. || Oct. | Nov. | Dec. —— 

New England... —1.1 403 4} -20! —02 8| —06 —6.1 
South Atlantic... —1.2) -1.7|| -32| -26] 402 —15.0 
Florida peninsula -08| 404| +58] —20 0.0) +1.9| 0} +06 +5.1 
East Gulf —21| —27 5| -1.6| —20 +33 13] +08 -7.6 
Ohio Vailey and Tennessee. -01) 40.4// 438) 409] -22 
Lower Lakes.... —0.5| 40.2) 404] -05| -15| -07)) +06; 423]; +03] —0.8 
ss id i « 
Missouri Valley... —0.3| -1.0 0.0} —23/] +10 $03 ~0.1| 5.1 
Northern slope. —04| -—04 0.0} 402) +07] 407) a0 
Middle slope ~0.3) —08 0.0) +01] 00 TH 0.0! 40.5| —0.3 =-2.7 
slope —0.4| 402! 41.2) -04) 4231) 403] -06 

Middle plateau —0.7| 00) 401) -02| 408) 40.7) 40.5] 407] -01] -03 +2.2 
Middle Pacific coast region.........---- 421] 408) +1.2/ -01 0.0 1| 404] —44 
South Pacific coast region... 408) 401 00! 00) 408) 00 +14 
United States... —0.2} -06| +01] +04] 401) -06 


TROPICAL CYCLONES DURING 1925 
By W. P. Day 


Only three tropical disturbances which might be classed 
as hurricanes were observed in the Caribbean Sea, the 
Gulf of Mexico, and the adjacent waters of the Atlantic. 
At the same time four important storms were experienced 
on the Pacific south of Mexico, and several other indi- 
vidual reports of gales were received from vessels in that 

gion and south of Central America. 

the 3d of June a tropical disturbance was experi- 
enced in the Pacific south of the Gulf of Tehuantepec. 
It moved slowly northwestward during the next three 
days, striking the Mexican coast west of Salina Cruz on 
the 7th. It was apparently only of moderate intensity. 

At 2 a. m. on July 10, the S. S. San Tiburcio in the 
Pacific near latitude 15° N. and longitude 112° W. en- 
countered a severe hurricane, the barometer reading as 
low as 28.90 inches. 

The S. S. Antinous at 2.30 a. m. of August 20 in lati- 
tude 34° 38’ N. and 63° 05’ W. passed near the center of 
a small hurricane. The lowest reading of the barometer 
was 29.34 inches and the highest wind was force 12 (Beau- 
fort). This storm began to form in the remnants of a 
low-pressure trough on the 18th, about half-way between 
Bermuda and the Florida Peninsula, moved thence 
slowly northeastward and apparently reached its greatest 
intensity while in the vicinity of the S. S. Antinous. It 
merged with a more extensive disturbance to the north, 
but. could still. be identified on the morning of the: 21st 
near latitude 41° N. and longitude 52° W. 


On the 5th of September the 8. S. Baja California in 
the southwestern of Mexico experienced a storm 
with winds shifting from north through east to southeast. 
The storm moved rapidly northwest to the mouth of the 
Rio Grande by the evening of the 6th, and caused hea 
rains and moderate gales over the lower Rio Grande 
valley. in, from the 12th to the 16th of September a 
tropical disturbance of considerable intensity moved 
west-northwest along the southern Mexican coast, caus- 
ing gales from the of Tehuantepec to Cape Cor- 
rientes. 

During October the only important tropical disturb- 
ance was a hurricane apparently of considerable inten- 
sity, which developed off the southern Mexican coast 
_ ~ 22d and passed inland near Cape Correintes on 
the 25th. 

The only important hurricane om | the United 
States took form in the northwestern Caribbean Sea on 
November 29, crossed the Florida Peninsula and extreme 
eastern North Carolina, turned eastward across the At- 
lantic and was last noted on the 9th of December after 
passing the Azores. The lowest barometer reading re- 
ported in this storm was 28.90 inches, by the U.S.S. Patoka, 
near the North Carolina coast on the 2d of December. 
A complete account of this hurricane will be found under 
the heading, “Storms and Weather Warnings,’’ in this 
issue of the Review. The appearance of a true hurri- 
cane so late in the season is of particular interest. 


NOTES, ABSTRACTS, AND REVIEWS 


“THE CLIMATES OF THE UNITED STATES” >” 


The publication by Ginn and Co. of Ward’s “The 
Climates of the United States” was the outstanding 
climatological event in this country in 1925. Those 
who have had the privilege of receiving instruction from 
its author will recognize in the book the same qualities 
which make his teaching of climatology incomparable. 
Clarity of thought, directness and restraint of statement, 
inevitably march together through its pages. Con- 


sequently it is about as invulnerable to criticism as a 
book could be. Yet there are certain phases of it which 
will or will not, according to the reader’s temperament, 
engender the wish that they might have been different. 
ard paints his climatic pictures in broad strokes. 
The wisdom of this can not ws doubted. But in such 
procedure lies the danger that generalization of statement 
may at rare interv Is sli. over the line and become 
weakness of statement, the danger that the student 
will be Jeft. with an impression that the book fails in 


A. J. H.- 
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some slight degree to provide all that he might reasonably 
expect. of it... Thus in speaing of mountain climates 
(p. 19), they are characterized as: having “usually. a 
- greater frequency of rain and.snow and, up to a certain 
altitude, more of it.” To the reviewer, that is a dis- 
appointing sentence. It would have been so easy to 
say—and at no risk of cumbering the text with detail—, 
up to altitudes, usually of. some thousands: of feet 
which vary according to location, exposure and slope.’ 
To be sure, a concrete example is given on p. 181, but in 
the meantime much good might have been accomplished 
by intimating to the reader that this altitude is not 
fixed and by exciting his curiosity as to why it varies. 
_Again, one can not help seriously questioning the 
advisability of Cegciony climatological tables. To 
exclude them from the body of the text seems most 
wise, but not to present them at all seems, in view of 
the “smoothing” of nearly all the maps and graphs, 
unwise. This is generalization carried to the point o! 
iving us a climatology without a climatological table. 
ough the splendid compilation of bibliographic material 
leaves no uncertainty as to where such tables may be 
found, nevertheless the reviewer feels that for the sake 
of those to whom such sources are not conveniently 
available, compact. climatological. tables should have 
been provided. For this is the one book which anyone 
interested either directly or indirectly in the climates 
of the United States will find indispensable—the source 
of information on this subject to own if one can have 
but one. | 

On a few points the critical reader might be 
inclined to differ with the author’s views in matters of 
interpretation. I think, for instance, that Ward’s 
zeal in combating the fallacy which would ascribe to 
ocean currents powers over climate which they do not 
possess, results in failure to present some important 
aspects of the case. And is it quibbling to suggest 
that if “climate is most briefly defined as average pm > 
(p. 11), then the assertion (p. 21) that “‘an ocean current 
can have practically no influence on the climate of an 
adjacent land unless the wind is blowing on shore” is 
scarcely justifiable? 

That Ward’s book will find a wide and increasing field 
of usefulness is inevitable. Every teacher and student 
of climatology and geography will, of course, find in. it 
a sine qua non; but so also wil that great group of readers 
who, be they scientists or not, realize the value of extend- 
ing their outlook beyond their more immediate concerns, 
in this case to an appreciation of the significance of 


climate in human affairs.—Burton M. Varney. 


EXNER ON WORLD PRESSURE AND TEMPERATURE 


ALES: WAGNER .ON. A 16-YEAR PERIOD IN 
EMPERATURE 


[Reprints from Science Abstracts, no. 332, Aug. 25, 1925] 


1836. Monthly Pressure Temperature. Anomalies 
over the Earth... Correlation of Pressures of Iceland with 
other Places. F. M. Exner. (Akad, Wiss. Wien, Ber. 
133. 2a. No. 7-8. pp. 307-408, 1924.)—The. present. work 
forms an extension of earlier calculations [Abstract 605 
(1914)] to cover a longer period, 1887-1916, and to cover 
the whole earth... Results have been obtained from 71 
stations for presease and 72 for. temperature, mainly 
from year-books, but a quantity of hitherto unpublished 
information was used.. Mostly results were available 
over the whole 30 peert for each place, but in a few cases 
corrected results from neighboring stations were intro- 
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duced.:, In parts of the Southern Hemi and between 
the equator and 10° N: shorter series had to be employed. 
Over ,the whole. series for pressure and, temperature 
deviations from the mean were obtained for each month 
and for the year, the deviations being called anomalies. 
These results are set out by arranging the stations in 
belts of 10° of latitude. Charts give the geographical 
distribution of the pressure and temperature anomalies 
in February and August. In February pressure anomalies 
in the Northern Hemisphere are a maximum, but in the 
Southern Hemisphere a minimum, the reverse holding 
for August. Temperature anomalies for the Southern 
Hemisphere are greatest in August and least in February, 
the reverse holding for the Northern Hemisphere. ‘The 
regions where pressure and temperature anomalies have 
their greatest values are called centers of action. The 
three most prominent of these regions are those where 
influxes of polar air are likely to occur, that is the 
northern part of the north Atlantic, northwest Asia, and 
the Behring Straits, the first of these being subdivided 
into the Icclandic and the Labrador regions. Finally, 
the pressure at Stykkisholm, Iceland, the place with the 
maximum pressure anomalies, is correlated with that at 
each of the other 70 stations for each month in the whole 
riod and for the winter and summer half years, that 
is, October-March and April-September, these two 
latter being charted. A summary shows a large negative 
correlation in the region 30°-50° N. existing throughout 
the year, but generally in South latitudes the correlation 
is small. Further work is contemplated over the regions 
of zero correlation. An appendix gives the source of the 
information for each station and values of the pressure 
and temperature anomalies for each month and year of 
the series and also 30-year mean values for each month, 
the stations being arranged in alphabetical order.—R.S. R. 
1841. A Remarkable Sizxteen-Y early Climatic Period 
and Other Possible Periods. A. Wagner. (Akad. Wiss. 
Wien, Ber. 133. 2a...No. 5-6. pp. 169-224, 1925.)—The 
author has first investigated the temperatures obtained 
at Vienna over the interval 1776-1919, and is able to 
confirm the existence of a period of 16 years for the 
temperature difference between the summer and the 
preceeding winter. The results are extended when 
examining’ a series of stations in middle and south 
Europe, but along a line Stykkisholm-Stockholm- 
Petrograd this period is lost.. South of this line the 
hase is the same as that at Vienna, but north of the 
se it. is reversed. The amplitude is a maximum in 
mid-Europe. and. decreases gradually north and south. 
Stations in mid-Europe and those in the north show the 
16-yearly period in both summer.and winter mean 
temperatures, but with o porte phases, and the winter 
amplitudes is about. double the summer one. At the 
maximum of the period in middle and south Europe a 
severe winter and a warm summer occur, and these 
relations are reversed at the minimum. At mountain 
stations a larger amplitude is found than for a valley 
station in the same latitude. In an appendix, perio 
of 33.8, 3.5, and 3 years are investigated for the same 
series of observations. The Vienna periodograms con- 
firm the existence of the 33.8 and 3 clr ys ELagrems for 
the same temperature difference as used above, but for 
other European stations it is less definite. In the 
region where the 16-yearly pecae is lost and its phase 
reversed, an Preeny period is very probable, but for 
other parts. of meee this period can not be detected 
with certainty.—R, S. R, 


Decemser, 1925 
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RESIGNATION OF FATHER ALGUE FROM THE PHILIP- 
PINE WEATHER BUREAU 


We have received the following note from Sr. Miguel 
Selga, Acting Director, under date of December 7, 
1925: 


I regret to announce the resignation of Rev. José Algué, as 
Director of the Weather Bureau of the Philippine Islands, effec- 
tive December 31, 1925. Father Algué left Manila for Spain on 
September 14, 1924; poor health and failing eyesight prompted 
his resignation. 

The above note indicates the withdrawal from active 
service of a distinguished meteorologist. Father Algué 
went to the Manila Observatory some 30 years ago 
from Habana, and subsequently became its director. 


In this capacity in 1900 he reorganized the weather 


service of the Philippines, imaugurating the use of 
reethods and apparatus in accordance with the practice 
of the U. S. Weather Bureau. From that time, the 
record of the Philippine Weather Bureau under his 
guidance has been one of increasingly important service, 
penirelary in the study and forecasting of tropical hurri- 
canes in that part of the world. Father Algué’s great 
contribution to the literature of tropical storms is his 
well-known ‘‘Cyclones of the Far East,” published in 
Manila in 1904.—B. WM. V. 


METEOROLOGICAL SERVICE FOR THE REPUBLIC OF 
TURKEY. 


We are in receipt of information from Dr, Anton 

Réthly, formerly of the Hungarian Meteorological and 
Magnetic Institute and Secretary of the Hungarian 
Meteorological Society, indicating that he is in Angora 
proceeding with the establishment of the new Turkish 
meteorological service. The following extracts are trans- 
lated from his letter: 
_ My institute is attached to the Ministry of Agriculture. 
* * * The first steps are to establish an observatory at Angora 
and to issue monthly bulletins beginning with that for November; 
to enter into relations with the Constantinople observatory (which 
is independent, and, properly speaking, an astronomical institu- 
tion), and the erection of an observatory in the summer of 1926 at 
Erzerum. The setting up of 12 stations, 6 of the first order and 6 
of the second, together with 50 rainfall stations, is contemplated 
for the following year, and from then on the establishment of 15 
meteorological stations annually, and 50 rain-gage stations in 
the interest not only of the climatology of the country but of 
agriculture and hydrography as well. 


FOOTNOTES AND CITATIONS IN CONTRIBUTIONS TO 
THE MONTHLY WEATHER REVIEW 

In order that the Revrew may comply with a request 
that the scientific publications of the Department of 
Agriculture adhere to a uniform procedure in the matter 
of footnotes and citations, the editor bespeaks the coop- 
eration of contributors in following a somewhat different 
plan than that in effect heretofore. In the followin 
memorandum, “footnotes” are understood to mean 
comments not requiring a reference to literature, and a 
“citation” is a reference to literature without comment 
by the contributor. 

Hitherto both footnotes and citations have usually 
been referred to by means of superior numbers (numbers 
placed above the line) in the text, and have run consecu- 
tively from beginning to end of a given contribution. 
In future, the following practice will be followed: 

Footnotes will be indicated as heretofore by superior 
numbers referring to corresponding superior numbers 
which stand at the head of footnotes in the body of the 
manuscript between broken lines to set them off from 
the body of the text. These footnotes will be numbered 


consecutively from beginning to end of the contribution. 
They will form a series quite apart from the citations, 


Decemper, 1925 


Citations of literature will be made by placing numbers 
in parentheses in the line of text, the numbers running 
consecutively from beginning to end of the contribution 
and referring to a list at the end of the contribution called 
“Titerature Cited.” Each entry in this list will prefer- 
ably be of author’s name, year of 
title of article, and reference to journal in which it may 
be found, arranged as follows: | 


LITERATURE CITED 
(1) Buarr, T. A. 
1917. SOME TEMPERATURE CORRELATIONS IN THE UNITED 
states. Mo. Wea. Rev., 45: 444. 
(2) Waxxer, Str G. T. 
1924. CORRELATIONS IN SEASONAL WEATHER. Memoirs 
of the Indian Met’). Dept., 24: parts 4 and 9. 
A combination of footnote and citation will sometimes 
be desirable. The citation number should in that case 
be accompanied by a footnote number, in the text, 
though the citation number need not appear in the foot- 
note. 
The new plan is being followed for the first time in the 
December, 1925, issue ofthe Montuiy WEATHER REVIEW, 
to which readers are referred for examples.—B. M. V. 


EDITORIAL REVISION 


It is deeply gratifying to the editors of the Review to 
note the spirit of cooperation shown by the great majority 
of contributors in Lotening editorial ch s in their 
manuscripts. The problem of revision is a delicate one. 
It requires that the editors shall be constantly vigilant 
lest in their endeavor to assist the author toward clear 
and concise expression they shall inject some turn of 
thought not desired by him. Over 30 years ago the late 
Prof. Cleveland Abbe expressed so well the point of view 
we try to maintain, that we reprint his note here in full: 

The authors whose papers appear in the MontHty WEATHER 
Review will sometimes observe that changes have been made in 
their phraseology, sentences have been omitted, textual matter 
converted into tabular matter, explanatory notes added by the 
Editor, etc. As these changes have been made in good faith and 
under the conviction that they avoid introducing problematic 
questions, make the text of the article clearer, and increase its 
value to the readers of the Review, therefore the Editor hopes they 
will not be taken amiss, and that his changes will not be con- 
sidered as a case of officious meddling. No one can have the 
interests of the Revinw more thoroughly at heart than the Editor. 
His duty is to make it a medium of instruction to all. Whenever 
suggested changes in manuscript have been referred 

k to the respective authors for their approval, but in a few 
cases this has not been practicable. In all cases the aim has been, 
not to put new ideas and words into an author’s text, but to simply 
restate clearly the position that each author takes in reference to 
his own subject. 


METEOROLOGICAL SUMMARY FOR SOUTHERN SOUTH 
AMERICA, DECEMBER, 1925 


[Abstract of report by Sefior J. B. Navarrete, El Salto Observatory, Santiago, Chile] 


December in general was characterized by atmosphiric 
instability in far southern South America, due to the 
passage of depressions. 

ough anticyclonic conditions held until the 3d, there- 
after a succession of Lows, with but one miGu on the 
10th-11th intervening, gave unsettled weather, rains and 
winds until the 17th. “The situation was then reversed, 
anticyclonic weather until the 30th being interrupted by 
one depression, on the 22d and 23d. 
n general, while the above mentioned cyclonic activity 
characterized the more southerly area of the South Pa- 
cific, central Chile enjoyed prevailingly fine weather, 
with temperatures reaching 30°C. to 33°C. (86°F. to 
91.4°F.) in the shade.—B. M. V. 
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BIBLIOGRAPHY | 


C, Tatman, Meteorologist in Charge of Library 


_ RECENT ADDITIONS 


The following have been selected from among the 
titles of books recently received. as representing those 
most likely to be useful to Weather Bureau officials in 
their meteorological work and studies: 


Abbot, Charles G. 

Earth and the stars. New York. 1925. xi, 264 p. front. 
illus. plates. ports. maps. diagrs. 22 cm. 

Ahlmann, H. W:son. 

Karta éver den Arliga nederbérdens férdelning p& Skandina- 
viska halvén. Stockholm. 1925. 8 p. figs. plate. 314 
em. (Med. Statens met.-hydrog. anstalt. Bd. 3, n:o 4.) 

Baruch, Abraham. 

. . « Meteorological observations at Tel-Aviv in the years 

1923 and 1924. Tel-Aviv. 1925. 22p. 24cm. 
Baur, Franz. 

Medizinische Klimatologie. Eigenschaften und Wirkungen 
der Heilklimate. Bs 389-410. figs. 244 em. 
(Strahlentherapie. Bd. 20, 1925.) 

Bergsten, Folke. 

Vattenstanden vid rikets kuster 4ren 1887-1921. Stockholm. 
1925. 31$cem. (Med. Statens met.-hydrog. anstalt. 
Bd. 2, N:o 4.) 

Besson, Louis. 

Le climat de la céte de Provence. Paris. n.d. 23 p.. figs. 
234 cm. (Annales d’hygiéne publique, industrielle et 
sociale. 3e année. no. 10, oct., 1925.) 

Boerema, J. 

, nval in Nederlandsch-Indié (Rainfall in the Netherlands 

ndies.) Deel 1. Gemiddelden van den regenval voor 2715 
waarnemingsplaatsen in Nederlandsch-Indié, berekend uit 
waarnemingen verricht in het tijdvak 1879-1922. (Mean 
rainfall figures for 2715 rainfall stations in the Netherlands 
Indies, calculated from observations made during the esa 
1879-1922.) Weltevreden. 1925. viii, 192 p. em 
K. Mag. en met. observ. Batavia. Verhand. no. 14.) 

Brombacher, W. G. 

Altitude-pressure tables based on the United States standard 
atmosphere. 7 p. tables. 27 cm. (Bur. of standards, 

Letter cire. 187. Dec. 12, 1925.) 
Clayden, Arthur W. 

Cloud studies. Ed.2. London. [1925.] xv, 200p. plates. 


203 cm. 
Cohen, Julius B., & Ruston, Arthur G. 

Smoke, a study of town air.. New enl. ed. London. 1925. 
xi, 108 p. us. plates. front. 22 cm. 

Fischer, Karl. 

N en, Abfiuss und Verdunstung des Weserquellgebiets. 
Berlin. 25. iv, 68 p. figs. tes. 344 cm. (Jahrb. 
Gewisserkunde 
nee Bd., 4, Nr. 3.) 

Gibbs, William E. 

Dust hazard in industry. London. 1925. xii, 13-168 p. 

incl. front. illus. diagrs. 19 cm. : 


Gockel, Albert. 
Das Gewitter. 3e Aufl. Berlin. 1925. viii, 316 p. illus. 
plates. 21 cm. 

Huber, A. 


Einfiihrung in das Verstandnis der Wetterkarte. Miinchen. 
Son ke p. illus. plate. 17cm. (Bergwacht-Biicherei. 
International union of geodesy and geophysics. 
Deuxiéme assembiée générale réunie a Madrid du ler au 
8 octobre 1924. Toulouse. 1925. 148 p. 254 cm. 
(Conseil internat. de 
International union of geodesy geophysics. Section of 
meteorology. 
Deuxiéme assemblée générale. Madrid. Octobre 1924. 
Procés-verbaux des séances. Rome. 1925. 184p. plate. 
243 cm. : 
Kthier, Hilding. 
Untersuchungen tiber die Elemente des Nebels und der 
Wolken. Stockholm. 1925. 73 p. figs. plates. 323 
Statens met.-hydrog. anstalt. Bd. 2, N:o 5.) 
m, 
Synoptiska viderlekskartor i navigationens tjainst. Stock- 
holm. 1925. 16 B, figs. 32} cm. (Med. Statens met.- 
hydrog. anstalt. . 8, N: 03.) 


Besondere Mitteilun- . 


ow to put humidity in your house. p. 11-15. illus. 29 
em. (Hygeia, Chic. v. 4, no. 1, Jan., 1926.) 
Maitland, Edward M. 
Log of H. M. A. R 34 journey to America and back .. . with a 
letter from Rudyard Kipling... Ed. 2. London. n. d. 
xii, 168 p. front. plates. ports. fold. map. 224 em. 
Moreux, Th. 
Comment prévoir le.temps. Ed. 2. Paris. 1925. 266 p. 
illus. plates. 203 cm. 


Nebolsin, S. 

Atlas de cartes de la distribution moyenne des précipitations 
atmosphériques en Russie d’ Europe os mois et par années 
d’aprés les observations de 1888-1912. Petrograd: 1916. 
17 plates. 45 ¢m. (Appen. vol. 3 du Recueil de geophys.) 

Quantités moyennes de précipitations atmosphériques en 
Russie d’Europe d’aprés les observations de 1888-1912. 
Petrograd. 1916. 51 p. 323 cm. (Travaux sur la cli- 
matologie de la Russie. \ Fasc. 1.) 


Novak, Vaclav. 
Zprava o ginnosti sekce pro zemédélskou meteorologii a 
paidosnalstvi v roce 1924. Brno. 1925. 15 p. 23} cm. 
(Mor. zem. v¥zkumny tistav zemédélsk¥ v Brné.) 


Rittikh, P. A. 
Srabnitelnoe raspredelenie vetra v nizhnikh slofakh atmosfery 
do 1000 metr nad vipukloi Ontolovo i vognutoi Slutsk 
verkhnost fi. {Comparative distribution of wind in the 
ower stratum of the atmosphere up to 1,000 meters above 
convex and concave surfaces.| Slutsk. 1924. xx p. 37 
em. (Publication: Aerological observatory.) 


Robertson, C. L. 
Climatic conditions and cotton growing in Southern Rhodesia. 
4 p. map. 25 cm. (Repr.: Rhodesia agric. journ.) 
(Bull. no. 560. Oct., 1925.) 
Show, S. B., & Kotok, E. I. 
Weather conditions and forest fires in California. 24 p. figs. 
ico (U. 8. Dept. agric. Dept. circ. 354. Wash., July, 


Union géodésique et géophysique internationale. Section de 
séismologie. 


Série A. Travaux scientifiques. fase, 2-3. Paris. 1925. 
figs. plate. 25% cm. 

United States. Adjutant-general’s office. 

United States army training manual no. 31. Meteorological 
observer. Instructors’ guide for all arms. Prepared under 
the direction of the chief signal officer. 1925. Washing- 
ton. 1925. ix, 374 p. figs. plates. 23 cm. 

Ward, Robert De C. 

Climates of the United States. Boston. [c1925.] xvi, 518 

p. illus. (maps.) diagrs. 214 cm. 
Wersén, Gustaf. 

De Svenska vattendragens arealforhAllanden 3. .Luledilvy M. 
FL. Stockholm. 1925. 14 p. plate. 32 em. (Medd. 
Statens met.-hydrog. anstalt. Bd. 3, N:o 2.) 


RECENT PAPERS BEARING ON METEOROLOGY 


The following titles have been selected from the con- 
tents of the periodicals and serials recently received in 
the library of the Weather Bureau. The titles selected 
are of papers and other communications bearing on 
meteorology and cognate branches of science. This is 
not a complete index of all the journals from which it 
has been compiled. It shows only the ‘articles that 
appear to the compiler likely to, be.of particular. interest 
in connection with the work of the Weather Bureau. 


Annalen der es hie und maritimen Meteorologie. Berlin. 58. 
Jahrgang. Septe 1925. 
Meissner, Otto. ie sikulare Schwankung des Wasserstandes 
der deutschen Nord+ und Ostsee. p. 291-298. 
Perlewitz, Paul. Einfluss hoher Inseln auf Wind und Wetter 
in der Umgebung. p. 285-288. 
Raethjen, P. Zur Mechanik der Pilotballone. p. 273-284, 


Decemprr, 1925 
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ssociation i Vavancement des sciences. Conférences. _ Meteorological azine. London. v.60. 19265. 
47. 1928. Applegate, T. H. Rainfromabluesky. p. 193-194. (Sept.) 
Boys, H. A. Red lightning. p. 191-192. (Sept.) 


Comissopoulos, N. A. Courants d’air chauds et_froids. 
394-400 


p. 
Dort, J. La nébulosité, la température, l’humidité et les 
piules suivant la direction, la force du vent et les variations 
arométriques sur le versant nord des Pyrénées. p. 358-360. 
Guilbert, Gabriel. Sur ]’utilité d’un concours international de 
prévision du temps. p. 383-384. 
spn A. Sur la mesure pratique du rayonnement solaire. 
p. 361-368. 


Mémery, Henri. Sur |’insuffisance des méthodes habituelle- 
ment employées en météorologie dans la recherche de 
l’influence des phénoménes solaires. p. 368-370. 

Pi Luc. Observations des orages dans le Département de 
la Gironde de 1912 & 1921; contréle des Niagaras élec- 


triques. p. 371-372. 
vent en altitude & Rochefort-sur-Mer. p. 


bai ag L’organisation de la prévision du temps. p. 

Association of American geographers. Annals. Albany, N. Y. 
v. 15. September, 1926. 

McAdie, Alexander. Special maps for charting storm move- 
ments. p. 101-105. 


Astronomie.. Paris. 39. année. Octobre 1925. 
Belot, Emile. L’atmosphére supérieure. p. 476-479. 
Besson, Louis. La capacité pluviale du courant équatorial, 
er bande du climat. p. 471-473. [Repr. Comptes 
rendus. 
Cabannes, Jean. Le bleu du ciel et la transparence de 
Yatmosphére. p. 457-471. 


California citrograph. Los Angeles. v.11. January, 1926. 
et a heating practices before Lemon Men’s Club. p. 84; 


Conquest. London. v.7. January, 1926. 

Carus-Wilson, C. Rain and its work. p. 25-27; 33. 
Forbes. New York. v.17. December 1, 1926. 

Bruce, Norman. Profits from prophets. p. 17-18; 40; 42. 


France. Académie des sciences. Comptes rendus. Paris. t. 181. 
21 décembre 1926. 

Lecarme, Jean. Les radiations ultraviolettes du soleil aux 
grandes altitudes. p. 1079-1080. 

— kommission. Geofysiske publikationer. Oslo. v. 3. 

Fjeldstad, Jonas Ekman. Einige thermische Eigenschaften 
von Eis und Wasserdampf. (no. 2.) 

Solberg, K., & Stgrmer, Carl. Méthode pour la mesure photo- 
grammétrique des nuages pendant la nuit, quand ces nuages 
fon se airs irés par la lune ou par la lumiére crépusculaire. 

no. 12. 


Fjeldstad, Jonas Ekman. Graphische Methoden zur Ermit- 
nts Zustandsinderungen feuchter Luft. 
no. 13. 


Geographische Zeitschrift. Leipzig. 31. Jahr . 6. Heft. 19265. 

Képpen, W. Die sikularen der Sonnen- 
strahlung. p. 359-360. 

Great Britain. Meteorological office. British rainfall, 1924. London. 

Glasspoole, J. General monthly rainfall over the British 
Isles, 1881 to 1924. p. 256-268. 

Glasspoole, J. The unprecedented rainfall at Cannington, 
August 18th, 1924. p. 246-255. 

Hydrographic review. Monaco. »v. 1. May, 1924. 

[Parry, Sir John F.] A brief memoir of a great American 
scientific student of the world’s seas: Matthew Fontaine 
Maury. p. 155-158. 

Imperial marine ob . Kobe. v. 2. March, 1925. © 

Horiguti, Yosiki. Life-history of the typhoon on the end of 
March, 1923. P. 9-25. 

Sekiguti, Rikiti, Taguti, Katutosi, & Taguti, Tatuo. On the 
characterization of winter. p. 1-7. 

ni hydrologique de Russie. Bulletin. Leningrad. no. 13. 


Wiese, W. Die Schwankungen hydrologischer Elemente, 
insbesondere die Schwankungen des Wasserstandes des Sees 
Victoria, im Sesnmenanhene mit der allgemeinen Zirku- 
lation der Atmosphire und der Sonnentiatigkeit. p. 15-16. 
{Abstract.] 


Marine observer. London. v. 2. December, 1925. 
Keeton, H. Notes on frequency of gales: all oceans. p. 


193-194. 
Smith, L. A. Brooke. Devel ents in wireless and weather 


an aid to navigation. p. 188-189. : 


Keen, B. A. The border-line between meteorology and soil 
physics. p. 181-187... (Sept.) 
A new form of nephoscope. p. 195. (Sept.) 
G. K. Mr. F. J. Brodie. p. 245-246. (Nov.) 
ituary. 
H. The Internationalice patrol. p. 229-236. 
ov. 
Weather forecasting with the help of the sun. p. 237-239. 
(Nov.) [Reviews recent Smithsonian publications.| 
Atmospheric electricity; The meteorological significance of 
atmospherics over the sea. B 266-267. (Dec.) 
outstanding problem of meteorology. p. 253— 
ec. 
Drought, its prevention and cure. p. 262-265. (Dec.) 
National academy of sciences. Proceedings. Washington, D. C. 
v.11. September, 1926. 
Francis G. Skin temperatureand heatloss. p.549~ 
Paine, George Porter. Energy transformations in an unob- 
structed air current, in an air current containing a dry 
obstacle, and in an air current containing an evaporating 
surface; with applications to an aerodynamic psychrono- 
ag 7h ot to the measurement of atmospheric humidity. 
p. 
magazine. Washington, D.C. v. 49. Janu- 
1 


Abbot, C.G. Measuring the sun’s heat and forecasting the- 
weather. p. 111-126. 
Nature. London. v. 116. . December &, 1926. 
Millikan, R. A. High frequency rays of cosmic origin. p. 


823-825. 
Nature magazine. Washington, D.C. v. 6. 1926. 
Talman, Charles Fitz ugh. Who’s who among the storms. 
p. 269-273. (Nov.) 
W. J. Cunila, Jack Frost’s favorite. p. 343- 
344. (Dec.) 
it Charles. Insects of the snow. p. 349-350. 
ec. 
Naturwissenschaften. Berlin. 13. Jahrgang. 6. November, 1926. 
Troll, Karl. Methoden, Ergebnisse und Ausblicke der geo- 
chronologischen Eiszeitforschung. p. 909-919. 
— itteilungen. Gotha. 71. Jahrgang. 9/10. Heft. 
Schwalbe, Gustav. Die wahre Temperaturverteilung im 
Winter innerhalb Deutschlands. p. 197. 
of London. Proceedings. London. v.38. Decem- 
Dobson, G. M. B., & Harrison, D. N. Measurement of the 
amount of ozone in the earth’s atmosphere. p. 74-76. 
Physikalische Zeitschrift. Leipzig. 26. Jahrgang. 1926. 
Kolhirster, Werner. Ein neues Fadenelektrometer. p. 654— 
657. (no. 18.) 
Hoffmann, G. Registrierbeobachtungen der durchdringenden 
Héhenstrahiung im Meeresniveau. p. 669-672. (no. 19.) 
Popular astronomy. Northfield, Minn. v. 88. November, 19265. 
Wylie, Charles Clayton. On the direction of the shadow 
bands. p. 599-600. 
Popular weather quarterly. Tunbridge Wells. v. 3. 1926. - 
our climate changing? p. 35-37. (July.) 
p. 53-56. ct. 
ree Hugh. Natural phenomena prediction. p. 57-58. 


ct.) 
Reale accademia dei Lincei. Atti. Roma. Rendiconti. v. (6)2, 
fase. 10. 19865. 
Armellini, G.. Sopra la teoria delle ombre volanti neile eclissi 
solari. p. 371-373. 
Revue générale des sciences. Paris. 36. année. 380 octobre 1925. 
| Hildebrand Hildebrandsson. p. 561-562. 
ituary. 
society of Canada. Journal. Toronto. v.19. 


Pearce, J. A. A co-operative scheme for observing the lumi- 
nosity of the night sky. p. 204-206. [Observations of the 
“non-polar”’ aurora.] (Oct.) 

Hunter, A. F. The new (bombardment) theory of the aurora. 
p. 242-246. (Nov.) 

_— meteorological society. Quarterly journal. London. v. 51. 

ctober, 1926. 

Baxendell, Joseph. Meteorological periodicities of the order 
of a few years, and their requisitely local investigation; wit 
especial reference to the term of 5.1 years, in parts of Britain. 
p. 371-395. [With bibliography of papers relating to few- 
year periodicities.] 


| 
| 
i 
| 


1925 
meteorological s ntinued. 
Clark, J. Edmund, Margary, Ivan D., & Marshall, Richard. 
al observations in the British Isles 


Hergesell. The early history of the investigation of the upper 
vo! air, p, 424-425. 
Jeffreys, Harold. On fluid motions ea by differences 
of temperature and humidity. p. 347-356. 
L{empfert], R. G. K. The meeting of the International union 
of geodesy and geophysics held at Madrid in 1924. p. 


421-424, 
Pick, William H. Night frosts at Cranwell, Lincolnshire, 
during the late autumn, winter, and early spring. p.: 


_ 369-370. 
Read, R. S. Cold front; September 1, 1925. p. 416-421. 
Read, R. S. The thunderstorms of July 22, 1925, p. 396-399. 
_ Rev. Father A. L. Cortie, 8. J., D. Se. p. 428. [Obituary.] 
Russell, Spencer. Well-water temperatures. p. 400-403. 
Shaw, Napier. Hugo Hildebrand Hildebrandsson. p. 425- 
428. [Obituary.] 
Useful solar and meteorological data, 1923. p. 406-408. 
Veryard, R. G. On the bration of pressure tube anemom- 
Ai eters. p. 413-416. 
-. Walker, Gilbert T. On odicity. p. 337-346. 

al of Philosophical transactions. London. ser. 

q 

- Bryant, L. W., & Williams, D. H. An investigation of the 
flow of air around an aérofoil of infinite span. [With an 
appendix: Note on the connection between the lift of an 
aérofoil in a wind and the circulation round it, by G. I. 


Taylor.] 
Rapiicnocialy of London. Proceedings. London. ser. A. v. 109. 
On some direct evidence 


mber, 1926. 
Appleton, E. V., & Barnett, M. A. F. 
atmospheric reflection of electric rays. pp. 


. 428, [Obituary.] 


Journal. London. New ser. v. 88. July, 


Shaw, Sir Napier! The week)or month as an intermediate 


time-unit for statistica] (purposes. |‘ 489-512. [Includes 
discussion of meteorological aspects. a 

Science. New York. v.68. 1925. 

McAdie, Alexander. Smithsonian weather fo 


418- 
419. (Nov. 6.) . 


Orne mt rue. Photography of shadow bands. p. 418. 
ov. 0. 
er "iat Solar variation and the weather. p. 426-428. 
ov. 13.. 
rays,” p. 461-462, (Nov. 20.), [Repr. N.Y. 
imes. 
Millikan, Robert Andrews. frequency rays of cosmic 
origin. p. 445-448. (Nov. 20.) 
Scientific American, New York. v. 81... December, 1925, 
E., Jr. Does a radio ‘“‘roof” top the world? 
p. 
Scientific monthly. New York. v. @1. December, 1925. 


Davis, Watson, ‘Millikan’ rays. p. 661-662. 
Mauchly, S. J... The electricity of the air. p. 641-645, 
Millikan, R. A. High frequency rays of cosmic origin. p. 


662-664. 
Stetson, Harlan Shadow bands. p. 654-657. 
Smithsonian institution. Washington. Annual report. 1924. 
Ramsay, Wilhelm, . The probable solution of the climate 
problem in geology. p. 237-248. 
Sociedad cientifica Antonio Alzate.’’ Memorias y revista. Mézxico. 
Tomo 438. Ntms.1 2. 1924. 
Oropesa, Gabriel. M.: Las lluviasen Necaxa no han dis- 
minuido. _p..65-70;.79-89, 
Quevedo, Miguel A. de. La influencia de los bosques en la 
pluvial. Su aplicacién al territorio mexicano. 
p. 47-63. 
Quevedo, Miguel A. de. Nota sobre la precipitacién pluvia! 
en la regi6n de Necaxa. p. 71-77; 91-93. 
Societa meteorologica italiana. Bollettino bimensuale. Torino. 


v. 44. Lug.-Sett. 1926. 
Carlo Marangoni. . p. 68-69. [Obituary.] 
Eredia, Filippo. Ciro Ferrari. p. 67-68. [Obituary.] 


Oddone, Emilio. Sulla foto a di un miraggio. 
Société languedocienne de géographie. Bulletin. 
année, 1 & & trimestres. 1926. 
Ramain, Paul. Le climat de Montpellier et ses conséquences 
médicales. p. 93-100. 


. 51~64. 
ontpellier. 48. 


rom December, 1925, to November, 1924. No. 64. New ee 
series. p. 293-335. eat 
a rs H. R. Gustiness of wind in particular cases. p. a 
Harrison, D. N., & Dobson, G. M. B. Measurements of the e 
amount of ozone in the upper atmosphere. p. 363-369. =e 
Haughton, W. R. Thunderstorms in Eastern Bengal. p. ie 
406-408. 
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SOLAR OBSERVATIONS 
SOLAR AND SKY wae MEASUREMENTS DURING Taste 1.—Solar radiation intensities during December, 1926—-Con. 


ECEMBER, 1925 
By Herpert H. Kiwsatt, Solar Radiation Investigations 


For a description of instruments and ures and an 
account of the method of obtaining and reducing the 
measurements the reader is referred to the Review for 
January, 1924, 52: 42, and January, 1925, 53: 29. 

From Table 1 it is seen that solar radiation intensities 
averaged slightly above December normals except at 
Madison, Wis., where few intensities were measured. 

Table 2 shows that the total solar and sky radiation 
received on a horizontal surface averaged slightly above 
the December normal at Washington and slightly below 
the normal at the other two stations. 

For the year Table 2 shows a slight deficiency in 
radiation at all three stations, which, however, at Wash- 
ington and Madison is less than the deficiency for October 
at these stations, and at Lincoln exceeds. the October 
deficiency but little. 

Skylight polarization measurements made at Wash- 
ington, on five days give a mean of 64 per cent, with a 
maximum of 69 per cent on the 18th. These are above 
the corresponding December averages for Washington. 
At Madison no sky polarization measurements were made 
during the month, as the ground was covered with snow. 


Tasie 1.—Solar radiation intensities during December, 1925 
[Gram-calories per minute per square centimeter of normal surface] 
Washington, D. C. 


Sun’s zenith distance 


sam. 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon 


mean 


ge 


(Gram-calories per minute per square centimeter of normal surface] 
Madison, Wis. 


Sun’s zenith distance 


a@.m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° hoon 


Date 75th Air mass Local 
mer mean 
solar 
time A.M P.M time 
2.0 | 110] 20 | 30 | 40 | 50] e. 
cal. | eal. | cal. | cal. | cal. | cal. | mm. 
4 2.87 
L1 1. 96 
2.49 
1. 37 
3. 63 
0. 48 
1, 10) (1. 20) (1, 19) 
Lincoln, Nebr. 
130 
1.04) 5.56 
1. 44 0.99) 5.56 
0. 4.95 
1, 2.16 
1, 10\_. 0.94) 4.17 
1.47 1. 1, 52 
1.04) 3.15 
46) 0.99)... 
+0. 


TaBLe 2.—Solar and sky radiation received on a horizontal surface 


[Gram-calories per square centimeter of horizontal surface) 


Wash-| Madi-| Lin- | Chi- | New # Wash-| Madi-| Lin- 
ington} son coln eago | York jington; son coln 


Average daily radiation 


Week beginning— 


1925 cal cal cal, cal. cal cal. 
, 130 79 165 38 75 —16 —42 
163 117 164 47 124 +20 —6 
133 110 153 39 74 —10 —17 —21 
i aciiasdnchiiedin 156 158 184 67 112 +10 +26 
1 Eight-day period. 


8 | 


a oes 


3 


Decemper, 1925 I 
| 
4 
Dee. 
Mea 
Depa 
: “ 
| Dee. 
P 
Date mass Local 
; e. 60 | 40 | 30 | 20 |110/| 20 | 30 | 40 | 5.0 e. 
Dec. 7......-.-| 203) 0.89 0. 91 
10.........| 226) O08 L L 0.77 
20........-| 1.32) 0.79) 086) 0.95 
02|+-0. 03|—0, 03/+-0, 04)... 01/+-0. 04/+0. 
| Extrapolated. 
‘ 
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WEATHER OF NORTH AMERICA AND ADJACENT OCEANS 


NORTH ATLANTIC OCEAN 
By F..A. Youne : 


December followed the example of the two previous 
months in being unusually stormy, with the percentage 
of days of winds of gale force considerably above the 
normal over the greater part of the ocean, and especially 
so in southern waters. The greatest number of gales 
occurred in the 5-de square between 45° and 50° N., 
and 30° and 35° W., where they were reported on 12 


days. 

Tuinion from reports received, the number of days with 
fog was considerably below the normal over the Grand 
Banks, the steamer lanes, and off the European coast. 
Fog was also somewhat less frequent than usual off the 


American coast, but was reported on two days in the 


Gulf of Mexico. 


TABLE 1.—Averages, departures, and extremes of atmospheric pres- 
sures at sea level, 8 a. m. (75th meridian), North Atlantic Ocean, 


, 1925 
Aver- 
age par- 
Stations pres- ture}... Highest | Date | Lowest | Date 
sure 
Inches Inches Inches Inches 

. Johns, Newfoundland. 29. 55 —0. 27 30. 50 | 2d... 28.40 | 24th. 
Nantucket..._...........- 29, 84 —0, 25 30. 82 | Ist #..2.-. 29.34 | 12th. 
Hatteras 29. 99 —0.15 30. 54 | 29th... 29.52 | 2d. 
Key West_.........-..-.. 30. 05 —0. 04 30.32 | 23d._.... 29.80 | ist. 
New Orleans.............. 30. 13 +0. G1 30. 68 | 28th... 29. 68 | 4th. 
Swan Island.............- 29. 90 —0. 08 30.02 | 23d ?_. 29. 82 | Ist.? 
Turks Island 30.06 | +0.03 30.18 | 29th 29. 92 Do.? 
Bermuda..............-.. 30. 05 —0.10 30.32 | 24th... 29.74 | 10th. 
Horta, Azores............- 29. 76 —0. 38 30.16 | 14th 2__ 28.94 | 4th. 
Lerwick, Shetland Islands. 29. 53 —0.19 30.43 | 4th...._. 28.51 | 29th. 
Valencia, Ireland. .......- 29. 71 —0. 24 30.45 | 16th.._. 28.71 | 20th. 
London 29. 78 —0. 24 30.44 | 5th...... 28. Do. 

1 From normals shown on H. O. Pilot Chart, based on observations at Greenwich 
mean noon, or 7 a. m., 75th meridian. 

4 And on other dates. 


Unusually low pressure prevailed at the majority of 


the stations. At Horta a barometer reading of 28.12 
inches was reported on the evening of the 3d, accompanied 
a By westerly wind of approximately 90 miles an hour, 
while the average reading fot the first decade of the 
month was 29.55 inches.. ere were also two other dis- 
turbances of lesser intensity during the month in the 
vicinity of the Azores and the intrusion of low pressure 
into the region usually occupied by the North Atlantic 
HIGH was responsible for much of 
over the ocean. 


Charts VIII to XII, which cover the period from the © 


lst to 5th inclusive, show most unusual conditions for a 
winter month, with the tropical disturbance, described 
elsewhere in the Review, and the severe and extensive 
disturbance in the vicinity of the Azores. On the 6th 


the center of the latter was near 47° N.. 22° W.; it had 


decreased somewhat in intensity and extent although 
moderate to strong gales still prevailed over the middle 
and eastern sections of the steamer lanes. On the 7th 
this depression was central about 5 degrees west of the 
south coast of Ireland, and on.the 8th to 10th over the 
North Sea. On the latter date moderate weather pre- 
vailed over the eastern portion of the ocean, while from 
the 7th to 9th gales were encountered east of the 30th 
meridian. On the 8th there was a secondary Low 
central over the western islands of the Azores that 
drifted slowly northeastward, gradually filling in, and 
on the 10th the center was near 41° N., 24° W., with 
light to moderate winds over the eastern section of the 
ocean. 

On the 7th and 8th northeasterly to northwesterly 
winds, force 7, were reported from the Gulf of Mexico. 


abnormal weather 


On the 9th Father Point was near the center of a 
Low that moved slowly eastward until the 11th, when 
it was off the east coast of Newfoundland. . Between 
these dates moderate to strong westerly gales were en- 
countered west of the 40th meridian, the storm area 
reaching its greatest extent on the 11th. On the 12th 
and 13th the center was near 40° N., 30° W., and on 
these dates the area had contracted considerably and 
covered a limited region near the center of the low. : 

On the 12th there was also a depression over Maine 
and Quebec that moved slowly eastward and on the 16th 
and 17th was central near St. Johns, Newfoundland. 
while from the 14th to 16th westerly gales were re- 
ported by vessels in the southerly quadrants. 

On the 16th there was a Low near 47° N., 35° W., 
that moved very slowly eastward and on the 22d was 
over the British Isles. From the 18th to 21st the 
storm area extended as far south as the Azores, where 
westerly gales with low barometric Ag prevailed. 
On the 17th and 18th an extensive area of low pressure 
was over the western section of the steamer lanes, that 
by the 19th had apparently joined forces with the east- 
ern Low.. On these two former dates a few scattering 
reports were received indicating moderate gales between 
the 30th and 45th parallels and 35th and 55th meridians. 

On the 19th and 20th low pressure preraed in the 
Gulf of Mexico and on the former date gales were reported 
by vessels in the region between the west coast of Florida 
and the 90th meridian, 

On the 20th there was a disturbance along the Ameri- 
can coast between Chesapeake Bay and Hatteras that 
moved slowly northeastward and on the 23d was central 
near Sydney, N. S. On the 21st it was accompanied 
by moderate weather, pees the 23d heavy northwesterly 
gales prevailed between Hatteras and Nantucket. By 
the 24th this tow had developed considerably and was 
central near 48° N., 47° W., while strong gales prevailed 
over the greater part of the steamer lanes, attaini 
hurricane force near the center. On the 25th, with the 
center near 50° N., 40° W., violent westerly gales con- 
tinued over an extensive region between the 40th and 
55th parallels, west of the 20th meridian. 

On the 27th and 28th there were two marked depres- 
sions, the first central off the coast of Newféiindland 
and the second in the vicinity of the British Isles. On 
the latter date storm reports were received from vessels 
in bi rete 4 all parts of the ocean between the 30th 
and 50th parallels. On the 28th there was a ‘“norther”’ 
in the Gulf of Mexico, the wind attaining a maximum 
force of 9; this was due to the steep pressure gradient, 
as the barometer readi were 30.68 inches at New 
Orleans, 30.72 inches at Galveston, and 29.96 inches at 
Swan Island. 

On the 29th stormy weather still prevailed east of the 
50th meridian, while over the western section of the 
ocean moderate winds were the rule. By the 30th 
the storm area had contracted considerably and was now 
restricted to that section of the steamer lanes east of the 
40th meridian. On this date moderate northwesterly 
gales were also reported by vessels between the Bermudas 
and 55th meridian. 

On the 31st the third disturbance of the month sur- 
rounded the Azores, and at the morning observation 
at Horta a southerly wind, force 8, with a barometric 
reading of 29.76 inches, was reported. On this date 
westerly gales were encountered as far west as the 50th 
meridian, while moderate weather prevailed over the 
northern steamer lanes. 


bd 
he 
i = 
| 
= 
— 
| 
i 
| 
ee 
| 
26 
38 
| 
2 
f 
| 
| 
‘ 


548 MONTHLY WEATHER REVIEW -Decemssr, 1925 
\OCBAN GALES AND STORMS, DECEMBER, 1925 
Position at time of Direc- Direc- ‘ 
Voyage ' lowest barometer Low- | tion of tion of Shifts of wi 
est nd wind | forceof 
barom-| when when | wind and },. 2°@F of 
eter gale gale 2 lowest barometer 
From— To— began ended 
NORTH ATLANTIC 
OCEAN 
Inches 
New Jersey, Am. 8. Norfolk. Port Arthur__ 79 02 W. 29.42 | WNW. SW., 11...) 
Virginia, Am. 8. 8....._- 81 10 W. 29.33 | NE.... NE-NW.-W. 
Manchuria, Am. 8 N.| 73 25 W. 20.72 | NE... SE..... 
Samaria, Br. 8. 87 15 W. 20.69 | N._.... NNW NNW., 10. 
Suveric, Br. 8. 38 25N.| 74 46 W. 29.61 | ENE...) ENE., 10.) E..--.. ENE,, 11.. 
Superga, Ital. 8. 8... 33.36 N.| 36 36 W. 29.39 | SW... NW....| —., SW.-NW. 
Gedania, Danzig 8.8 i 22 35 N.| 96 50 W. .-| 29.77 | NNW Steady. 
Eibergen, Du. 8. 8...--- Rotterdam...; New York...| 49 18 N.| 27 27 W. 29.00 | E...... NNE., li. Do. 
Wellfield, Br. M. 8...... Dublin......- New Orleans_| 37 30. N.| 37 27 W. 29.18 | NW... Do 
War Nizam, Br. 8. 8...-| Curacao......| Rotterdam...| 43 20N.| 24. W. 28. 18 | SSE... Waid SSE.-W. 
St, Andrew, Br: 8. 8...-| Galveston....| 43 01 N.| 27 54 W. Sh 
Kerhonkson, Am. 8. 8...| Belfast__..__- Britimore....| 5215. 34 30 W. 29.13 | NE... NNW. NNE., 10.| Stead 
Liberty Land, Am. 8. 8.| Huelva__.....| York...| 41 30N.| 23 59 W. 28.84 | S....... 12...| 8SW.-W8W. 
H Liverpool....| Boston_.....| 5125N.|( 12. W. 29.11 | SSW... SSW.-SW 
Laura C., Ital. 8. 8......| Gibraltar....- New York...) 33 OL N.| 2435 W. 20. 75 | 8....... 
Springs, Am. | London...... New Orleans.| 38:54.N.| 26 36 W. 29.37 | SE....- * ..2.-| SE.-W 
Montpelier, Am. 8. 8....| Hamburg....| New York...| 42 12 N.| 6015 W. 29.12 | SW.__. W......| SW., 10...| SW.-Ws 
Brush, Am, 8. 8...-.....| Gaiveston....| Bremen.-_.... 38 53.N.| 6222 W. 29.46 | W-...-. NW....| NW., 10...| W.-NW.-N..NW 
Mijdrecht, Du. 8. New 43 41 10 W. 29. 55 SE., 10..| S.-SSE. 
Nitonian, Br. 8. 8... Antwerp._... New York...) 4807 N.| 31 52 W. -| 29.65 | SE...-- NWaad N., 82.205. 8.-NW. 
Parthenia, Br. 8. 8......| Avonmouth...) St.John, N.B.| 43 07 N.| 61 50 W. 29.52; WNW. —., 10..... 
Kamesit, Am. 8, 8.__--- Liverpool....| Bermuda.....| 43 35 N.| 24 50 W. 29.92 | SE...-- SSW... SE., 10....| SW.-WSW. 
C., Ital. 8. 8.....-| Gibraltar_...|. New York. ..|.33 02. N.| 58 30.W. 29.59 | SW... NW....| 8W., 9.... 
Idaho, Br. 8. 8........-- New York...) Hull......... 43 38N.| 4617 W. 28.76 | WSW.. WNW.| WSW.., 12.| E.-WSW.-NW. 
i 6. 2043 35 20N.| 48 20 W. 29.60 | WSW.. NW....| NW., 

Am. 8. 8....-..... New York...| Malta_.._.... 41 33 10 W. 28.69 | SE....- WNW._| SW., 12...) 8+SW.-W. 
Hastings, Am. 8. 8..___- Liv ----| Pensacola....| 29 20 N.|. 87 06 W. 29.64 | ENE_. W......| NW., 10..| ENE-NW. 
Eastern Victor, Am 8.| Rotterdam._.| Philadelphia.) 42 12 N.| 29 20 W 28.55 | SSE... WSW..| SW., 12...| Steady. 

San Mateo, Am. 8. S____.| New York...) West Indies../ 36 50 N.| 54 W. 29.63 | SSW... SW., 9....| SSW.-SW. 
Howick Hall, Am. 8. RiodeJaneiro| Baltimore..._| 34 38 N.| 72 27 W. 20.60; BW. W., W.-N. 
Vardulia, Br. 8. 8......- London....-- New York...) 43 42N.| 57 20 W. 23.60 | SW... NW.... sw., 12...| 8-W.-NW. 
Belg. 8. 8... -- Antwerp... Baton Rouge.| 44.46 N.| 43.50 W. 28.92 | SSE.-.. Wi:.....| W., 11...) 8SE-SW.-W. 
Stockholm, Swed. 8. 8..| Gothenburg..| New York-..| 47 50. N.| 50 10 W. 27.96} W... dies 
Dan. terdam. do......-.| 50 32N.| 36 10 W. 28.16 | W., 12.....| W.=NW. 
Persephone, Danzig 8. 8.| Hamburg --.:. do......:.| 48 47 N.| 47 28 W. 28.12 | SE...2. W......| W., iL....| SW.-WSW, 
Eastern Victor, Am.8.8_| Rotterdam...| Philadel .| 36.35 N.| 50 20 W. 29.62 | SW... NW... 10.....| Steady. 
Londonier, Belg. 8. S....| New York...) 40 56.N.| 56 39 W. 29.11 | NW... 
Boston City, Br. 8. do_.......), Cardiff... 48 30N.| 33 W. 29. 02 | 8.....-. WSW..| W., 12..... 
Arminco, Belg. 8. Norfolk .-__. ouen....... 47 03 N.| 34 30 W. 28.78 | 
Malakuta, Br. London.....-/ Port Said....; 48 34 N. 5 39 W. 29.24 | SW.... +» 11...) Steady. 

NORTH PACIFIC 

OCEAN 
Tascalusa, Br. 8. 8.....- Hongkong....| San Francisco; 146 42 W. 29. 88 |. S...-... 
Pres. Lincoln, Am. 8.8-_-.| San Fra Manila_..__-- 132 30 W. 29. 76 » 8 NW 
indiana, Fe. 8. anama...... Pertiens. 125 22 W. 29, 90 
reg. 
Akibasan Maru, Jap. Notary | San Francisco 166 47 W. 28, 95 
Asaka Maru, 8. Yokohama... . | 179 32 W. 28. 04 
Volunteer, Am. 8. 8..... Honolulu. ..| 02 |*136 30 E. 
Steel Age, Am. 8. S......; Yokohama...) San Pedro._..| 35 04 N./| 170 40 E. 29. 30 
West Jena, Am. 8. 8.....) Portland. __- Orient_.......| 37 47 144 24 E. 29, 52 
Stanley Dollar, Am. 8.8.) Nagasaki..... F 43. 159 30 E. 29. 39 
Africa Mara, Jap. 8. S__| Yokohama...) Victoria... 49 57 N.| 166 29 W. 29. 00 
Stockton, Am. 8.8....- Cebu, P; Portland..... 48 171, 20 W. 28,96 | E 
Dickenson, Am. 8. 8....| Honolulu. Is- | 28 18 N.| 177 23 W. 29.30 | SW... NNW NW., 10 ..| SW.-NW. 
Bmp. of Australia, Br. | Yokohama...| Vancouver...| 50 15 N. | 165.57 W. 29.44 | NE.... NNW | NNE.; 10.| NE-N,-NNW. 
Levant Arrow, Am. Shanghai.... San Pedro..... Yokohaima Bay... 29.56 | NW....} SW., 10...) Steady: 
Meiko Maru, Jap. 8. Miike, Japan.| Vancouver._.| 47 08 N.| 162 53 E. 28. 87 | SE....- W8W..| ESE., li... 
Am. 8. San Prancisco} "Hilo... 34 15 N.| 181.02 W. 29.93 | WNW) NW., 9.) Steady. 

Edgemoor, Am. 8.....| Balboa._.... -| Honolulu...) 21.16 N.} 154 03 W. 29. 58.|.S....... Do. 
Dewey, Am, 8. Oregon. 43 17 N.| 159 14 E. 28.89 | SSE... NW.... ..--| SSE.-SW.-NW. 
N Br. 8. 8......--| Vancouver. 44 32 N.) 132 34 W. 29.25; WSW.. Wwsw.. 10..;...) WSW.-W. 
Wilhelmina, Am: San F do.......-| 25 18 N.| 151 45 W. 29. 67 | 8....... W......| 83  ---| Steady. 
Hellenic, Swed. 8. "141 18 28%. 66 | ESE... wnw.|{E. 12. ---- NW.-WNW. 
Storviken, Nor. 8. 8..... Shanghai.....| Vancouver...) 35 04 N.; 143 E. 23.90 | SE.-S.-SW. 
West Jessup, Am. 8. 8...| Oregon... ..-.| 19 N.| 165 10 W. 28.93 | ENE... NNW .| N., E-N.-NNW. 
Salina, Am.)S, S......... Los Angeles..| 2940 N.| 136 W. 20.90) Bi, 
Matsonia, Am. 8.8. ...- San 33 19 N.| 136 01 W. 29.62 | W.....-| 8SE., 0... 
West Jessup, Am. 8. Yokohama.__| 48 11 N.| 160 55 E. 29.63 | SE_.... SE., SE.-8.-W8W. 
Meiko Maru, Jap. 8. 8..| Vancouver-...| 50 |, 141 10 W. 29.31 | ESE... WSW..| 


Approximate. 
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1925 
NORTH PACIFIC OCEAN | 
By Epwin Hurp 


A chart showing the average positions of the cyclones 
and anticyclones over the North Pacific Ocean during 
December, 1925, reveals some abnormal as well as nor- 
mal features. There was the usual high pressure area 
over the China coast and adjacent seas, and compara- 
tively low pressure over central and northern J apan and 
thence for some distance seaward. Off the coast of mid- 
dle California the North Pacific mien averaged normal, 
but to the westward somewhat below normal; it did not 
cover as great an area between the Hawaiian Islands 
and the mainland as usual, due to active cyclones from 
the west and north. spreading farther eastward and 
southward than is ordinarily the case. At Honolulu the 

ressure was 0.07 inch below normal, while at Midway 
sland it reached 0.21 inch below. From this general re- 
gion of low pressure, extending north-northeastward, lay 
a deepening cyclonic trough culminating in a Low, 
deeper than usual for December, and central over the 
northwestern part of the Gulf of Alaska, near Kodiak. 
West of this region there was no secondary depression of 
the Aleutian cyclone this month, pressure being normal 
at Dutch Harbor and becoming considerably above nor- 
mal to the westward and northward, particularly toward 
the Pribilof Islands. Between St. Paul and Kodiak the 
mean pressure difference was 0.31 inch, the former aver- 
aging 0.18 inch above normal; the latter, 0.13 inch be- 
low. Normally the difference is only 0.03. 

The table herewith shows the pressures, and their dif- 
ferences from the average, for the several island and 
coast stations. 


TaBLe 1.—Averages, departures, and extremes of aimospherie pres- 
North Pacific Ocean, Decem- 


ber, 1926 
‘ Average 
Station pressure turefrom| Highest | Date | Lowest oeee 
Inches Inch Inches Inches 
Dutch Harbor !....... 29. 58 0. 00 30. 28 | 17th... 28. 96 | 28th. 
Saint Paul ._............ 29. 79 +0. 18 30. 50 |...do 5. 29. 14 | 2ist. 
Kodiak 29. 45 13 29.98 | 12th... 28.98 | 14th, 
Midway Island! 29.83 | -0.21 30. 14 | 30th.___. 29.32 | 16th. 
Honolulu 29. —0. 07 30.06 | 29. 64 | 19th. 
29. 69 —0. 10 30. 23 | 26th... 29.06 | Ist. 
Tatoosh Island 4__._.... 30. 03 +0.06 30:39 | 29.35 | 17th. 
30.11 0. 00 30.37 | 4th..... 29. 74.) 1st. 
San Diego * 4___._........ 30. 01 —0. 03 30, 23 j...do__.- 29.81 | 2d. 
1 m. observations only. 
2 30 days. 
* A. m, and p. m. observations. 
4 Corrected to 24-hour mean. 


Also on 18th. 
During more than 20 days the weather of Midwa 
Island and vicinity was affected by cyclones, the first of 
which was experienced at the beginning of the month. 
There was considerable wind activity on several days; the 
ighest velocity reported was force 9, NW., on the 21st. 
e American cable steamer Dickenson, lying off Mid- 
way during a great part of December, reported gales and 
much driaaly weather from the 10th to the 22d. On the 
18th large hail stones, mingled with excessive rain, fell 
ing a terrific squall. ough the center of the 
cyclone affecting the island on these dates had moved 
well toward the Aleutians by the end of the month, it 
aia to influence the weather at Midway until the 
th. 
Between the Hawaiian Islands and our west coast there 
were several days of rough weather, due partly to the 
southward spread of the cyclone central over the Gulf of 


“spectively. The prevailing 
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Alaska, and partly to the eastward extension of the great 
cyclone just mentioned. Strong gales were experienced 
east and northeast of Hawaii from the 19th to the 22d, 
and strong to whole gales near the middle of the San 
Francisco-Hawaii route on several days between the 17th 
ae the 26th—being most widespread on the 25th and 
26th. 

At Honolulu southwest (kona) winds occurred from the 
18th to the 22d, and a heavy kona rain, amounting to 
1.40 inches, fell on the 18th. The maximum wind 
velocity was 37 SW. on the 21st, but velocities of 36 
SW. and 35 SW. occurred on the 20th and 22d, re- 
wind at this station continued 
to be, as heretofore for several months, from the east. 

In the American Tropics gales were reported by vessels 
in the Gulf of Tehuantepec on the 23d, 24th, and 29th. 
The 23d and 24th the American steamer Lancaster 
encountered whole gales to storm winds from the north. 

On the 11th a maximum wind velocity of 75 miles an 
hour from the south was recorded at Tatoosh Island, 
the storm center being over southeastern Alaska. 

Along the northern sailing routes gales seem to have 
been comparatively infrequent east of the 170th meridian 
of west longitude. West of this meridian the weather 
was stormier, with more frequent gales. Between the 
Japanese coast and the meridian of 160° E. storm to 
hurricane velocities were reported on the 16th, 18th, 
21st, and 22d, those of the 21st and 22d being due to a 
typhoon which was islands of Japan. This 
storm was experienced by the Swedish steamer Hellenic, 
Capt. Carl Camp, Cebu to Mororan, while in and near 
40° 54’ N., 141° 48’ E. The quotation is from the 
report of the third officer, Mr. B, Peterzan: 


December 21, 3 p. m.; barometer 29.85. The wind and sea 
moved to east and increased to a violent hurricane, with hard 


breaking sea. 

12 midnight. Barometer 29.66 and dropping fast. The wind 
reached its highest velocity between 12 and 2 a. m., and was accom- 
panied by tremendous squalls. 

December 22, 2 a. m. Barometer 29.51. The wind suddenly 
died out. Above the ship the sky was clear and the stars shone 
bright. Round the eastern horizon much lightning. This calm 
period was about 25 minutes’ duration, then the wind turned right 
over to west and came with the force as before. The sky overcast 


ain, 
“et BO p.m. Ship in port. Barometer still going down, and it 
reached the lowest point, 10 p. m., 28.66, dha bapa to raise fast. 
Weather squally with snow and rain. . 

hoon in the Far East, see the 


Concerning another t 
ev. José Coronas, S. Be of the 


following report by the 
Manila Observatory. 

Fog was of frequent occurrence off the central California 
coast. It was observed on a number of days over the 
southern waters of the Gulf of Alaska, and occasionally 
south of the easternmost islands of the Aleutian chain, 
but no report of its occurrence west of the 180th meridian 
has yet been received. 


TYPHOONS AND DEPRESSIONS 
A TYPHOON OVER YAP IN DECEMBER, 1925 


By Rev. Jos# Coronas, 8. J. 
[Weather Bureau, Manila, P. 1) 


This typhoon was shown for the first time on our 
weather maps on December 14 to the south of Guam, 
in about 145° longitude E., between 8° and 9° latitude 
N. It moved W. on the 14th, and passed over or very 
close to Yap in the afternoon or evening of the 15th. 
The last weather report received from that station was 
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that of 2 p. m. of the 15th with a) barometric ere 


743.8 mm. (29.28 ins.) and-a strong gale from NN 
The communication with Yap was then interrupted, 
and up to the present no information has been received 
from our observer there, although news has reached us 
to the effect that our meteorological station was practi- 
cally destroyed by the typhoon. 

Observations from the U. S. A. T. Chaumont, on her 
way from Guam to the Philippines, show clearly that 
the typhoon recurved gradually to the N. and NE. after 
passing over Yap. The barometric minimum observed 


Decemper, 1925 


on the Chawmont was 749.5 mm. (29.51 ins.) on the 18th, 
while a strong gale was blowing from the SE. 

The approximate position of the center at 6 a. m. and 
2 p. m. of the 17th to 20th was as follows: 


December 17, 6 a. m. 182 35 longitude E., 10 50 latitude N. 
December 17, 2 p. m. 131 30 longitude E., 11 30 latitude N. 
December 18, 6 a. m. 130 35 longitude E., 12 40 latitude N. 
December 18, 2 p. m. 130 30 longitude E., 13 00 latitude N. 
December 19, 6 a. m. 130 20 longitude E., 13 40 latitude N. 
December 19, 2 p. m. 180 20 longitude E., 13 50 latitude N. 


December 20, 6 a. m. 130 40 longitude E., 15 40 latitude N. 


DETAILS OF THE WEATHER IN THE UNITED STATES 


GENERAL CONDITIONS 


The outstanding features of the pressure distribution 
were as follows: The continental extension of the North 
Pacific statistical anticyclone was centered over the 
Great Basin with pressure 30.30 inches or higher on 
19 days; pressure in the oceanic part of this anticyclone 
was considerably diminished and was probably 0.20 inch 
below normal values. Coincidently with decreased 

ressure over the ocean, continental over western United 
Bates were higher than usual. The continuity of the 

igh pressure over the Great Basin was interrupted in 
the last half of the month, thus facilitating the develop- 
ment and movement of cyclonic storms in lower latitudes. 
Several such storms converged over the North Atlantic 
in the neighborhood of the Grand Bank where very low 
pressure was registered. 

In the United States the single outstanding cold spell 
was inaugurated by the southward movement of high 
pressure as shown in Chart I. 

The usual details follow. 


CYCLONES AND ANTICYCLONES 
By W. P. Day 


The number of both low-pressure and high-pressure 
areas was below the normal for December. ere were 
13 Lows as compared with 18 for November and 23 for 
October, and the 8 n1eHs were the least number occurring 
in any month during the year. A persistent Plateau 
HIGH with extensions to the southeast, continuing from 
the 3d to the 11th, shielded the country from the rather 
active Pacific Lows; and when the Plateau sic finally 

ave way, it was succeeded by two great nicus from the 

anadian interior which successively occupied much of 
the country. The second and larger of the two covered 
prechot the entire interior of the continent from the 

6th until the 31st, and of course no Lows of importance 
were charted during this interval. 


FREE-AIR SUMMARY 
By V. E. 


The mean free-air temperatures were below normal at 
all aerological stations except Drexel and Ellendale, 
where they were approximate normal at the former sta- 
tion and slightly above at the latter. (See Table 1.) 
Observed departures aloft were, moreover, about the 
same as at the surface. Their geographical distribution 
is therefore quite well represented by the map of surface 
temperature departures, Chart III in this Review. 

e greatest negative departure was at Groesbeck, 
where the resultant winds (Table 2))’ were. generally 
northwesterly, instead of about west-southwest, as is 
normal for the altitudes usually obtained there. At those 


other stations where negative temperature departures 
were also recorded, the excess of northerly component 
(or lack of southerly component) as compared with the 
normal, was not so pronounced as at Groesbeck; in some 
cases, as at Royal Center, the deviation from the normal 
was barely perceptible. 

The general wind resultants derived from both balloon 
and kite observations were northwesterly, varying, 
however, from more nearly westerly to decidedly north- 
westerly with increase in altitude and latitude, West- 
erly winds aloft were dominant in the lower latitudes as 
far south as Key West, where above 2,000 meters the pre- 
vailing winds were of moderate force from almost due 
west. At this station the winds had an easterly com- 
ponent up to about 1,000 meters, above which there was a 
transition zone of southerly winds extending to about 
2,000 meters. San Francisco also showed winds with 
an easterly component in the lower levels, but to a 
slightly greater depth than at Key West. Easterly 
components are not apparent in the resultants from 
observations at any of the other stations. Resultant 
velocities were close to normal at all levels at practically 
all stations. 

The northern stations showed, as usual for the time 
of year, decided temperature inversions at levels of 
moderate height (about 1,500 meters). They weremost 
pronounced at Ellendale, where at 1,500 meters the 
average temperature was 3.2° higher than on the ground. 
The average inversion at Ellendale was accumulated for 
the most in the first decade of the month, when tempera- 
tures were usually considerably above normal, owing to 
cold periods being of but short duration. Typical in- 
versions occurred, for instance, on the 10th, when it 
was 12° warmer at 1,200 meters than on the ground. On 
the 31st temperature increased with altitude from —16.8° 
on theground to7.1° at 2,000 meters, and decreased thence 
to —13.4° at 5,000 meters. These were well-defined 
examples of the reaction to warmer with free-airwinds of 
south component, following a change to colder with 
northerly winds. This condition is always productive 
of large inversions due to the southwesterly to westerly 
winds aloft bringing higher temperatures more rapidly 
than the southerly wind near the ground which is mostly 


dependent on insolation for raising the temeprature at — 


the place of observation. 

In the latter part of the month, when the cold was 
more intense and more persistent, the vertical tempera- 
ture gradients showed a tendency to a more nearly is0- 
thermal state. Thus at Ellendale and Drexel, on the 
26th and 27th, respectively, the effects of a pronounced 
HIGH on the vertical temperature gradient are shown b 
the following figures: Ellendale on the 26th: Ground, 
—22.3°; 900 meters, —26.1°; 2,000. meters, .—20.9°; 
2,600 meters, —22.4°.. Drexel. on the 27th: Ground, 
— 22.8°; 1,200 meters, —26.1°;.2,000 meters, —17.5; 


f 
| 
4 . 
- 


3,600 meters, —22.2°... In both these cases the station 
lay in front.of, and close to; the erest of the HIGH, . 
as tive humidities: were about normal at all levels 
for all stations, and varied. little from station to. station. 
Consequently 2 ressures were greatest at those sta- 
tions that had the mean temperatures. How- 
ever, the total precipitation at the various stations showed 
but. little relation to this factor of moisture content. 
Thus, at Drexel the total, precipitation for the month 
_wwas six times that at Ellendale and nearly three. times 
that at Groesbeck. 
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tively showed 56.m.pisi from the west at 11,000 meters 
at the former station, and 66 m.p.s. from the west- 
northwest at 7,000 meters at the latter. This wind was 
a natural consequence of the south-to-north pressure 
gradient as shown by the surface map, and its coincidence 
with the temperature gradient shown by free-air obser- 
vations. 


Taste 1.—Free-air temperatures, relative humidities and vapor 
batw pressures during December, 1925 


TEMPERATURE (° C.) 


_ Adiurnal. series of observations made at Due West Broken Ar-| Drexel, | Due West, | Ellendale, | Groesbeck, | Royal Cen- 
on. the 1st. and 2d is of interest in view of the proximity ‘meters)| (396 meters)|(217 meters) |(444 meters) |(141 meters) | (225 meters) 
of that station to the hurricane that was up-the 
coast on those dates. As the later fights of De De- De De De De- 
series were curtailed: owing to stormy conditions im- ) 
pending, the records of only: the. 1st and last flights are from from.| trom trom trom from 
for comparison, and appear in the following mean mi mean mean mean 
Gmeters) 2,000.....| 0.4) —2.7) —B.8) 0/2) 2:7) — 8) 413) 2.7) —3.5) 7.0) ~21 
2,500... —1.5| —2.5) 40.4) 0.7) —8 1/412) 11) —22 
Deo. Dec. 2 8,000. ~2.3] ~8 1) 40.6) 3-10. +1. 5] —0. 4) —2 2\—11.3) 2.2 
; 0| ~2 406) —9.9| —4 020.0) —1.9 
82| NE uf 84| 62| NE. 18 
The record of the 1st, to which have been added wind 42 |) 46 
: 2,500... 40| +3| 60 49) -1) -3) +5} 78 
data from the simultaneous pilot-balloon observation of 38} +1] 62] +5| 33] 46| —7| +8) a7 <4 
that date for levels above 4,000 meters, shows that al- 39} +2} 90 
though Due West was just outside of the periphery of | 
the Low northwest ofits center, wind velocities up to il ahs 
6,000 meters were not especially affected. This is in VAPOR PRESSURE (mb.) 
contrast to conditions to the rear of intense extra- ; x 
tropical Lows, where it is frequently observed that a Soar 
station outside of its influence, so far as 
surface isobars indicate, shows high velocities aloft. 2.7040. 16} 4 60\—2. 2 
The change to higher humidities and stronger winds & 
attending the approach of the hurricane center is shown 74)—0. 51 
in the record of the 2d. 1.31] 0.00; 2.81/40. 
occurred on the 31st at Broken Arrow and Due West, 
where double and single theodolite ‘observations respec- 
2,—Free-air resultant winds (m. p. s.) during December, 1926 
Broken Okla: Drexel, Nebr. Due West; 8.0. Ellendale, k. Groesbeck, Tex. Royal Center, Ind 
Mean. || mean year mean) Mean | 5-year mean Mean &-yearmean| Mean Syear mesn 
ay! Dir, | (Wel). Dir. Wels Diy Dir. Diry Dir |Vel} Dir, Dir. | |Vel} Dir. jVel 
Surtace.....|S. 76°W| 1.2 1. 1)N. 81°} 2.4/8, 1. 64° W 8.919. 23 
74°W) 1. 1.3)... 85°W) 1.7/8. 60° W} 1. N, 47°W) 2,318. 82°W! 1.4/5. 75°W! 3.4/8, 55°W) 2.6 
8. 68°W) B4°W) 2.0/8. 75°W) 2. 62°W) 3. 4. OIN. 57° 8. 8)N. 57°W) 3.1/8. 60°W) 2.6/8. 73°W) 6.8/8. 60°W) 5.6 
80° 4. 4.1)N, 3.418. 70°W) 5. 5.4)N. 66°W)5.8)N. 64° W) 3, 81S. 59° W) 3.7/8. 77°W).8. 68°W!.7.2 
85°W| 6.9/8. 6. 7, 55°W| 8 57°W| 5.29. 68°W] 7. ON. 80°W110.8/8, 88° W/1:, 0 
89°Who SIN? 78° W 13, 6|N. 78°W} 9. 86°W/13. 12.8 SN. 78°W) 9.68. 6 
8,500. ......IN. 78° W)12. . 79° 9IN. 65° W)12. 86° W113. 13.3 69° W 14.7\N. 78° W SIN. 86° W120. 4IN. 86° Wi13. 3 
4,000. ...... N. 77°Wl3. ° 12, . 83° W 15. BIN. 56°W) 9. 838° W112, 13.3 68° W 113. $2°W 12.45. 79° W/11. 22°W 117, 
4,800! aN. T1°W 15.6) ~ Soe 672 GIN. 85°Whd 22°Whi6 01S. 7.8 
WHASIN. 71° 79° W 6.6 67° ON. ON. 67 WHIT. AN. 8° 
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NAVAL AIR STATION D.C. 


Tapie 3—Mean free-air temperatures, humidities ond vapor pres- 
sures, and resultant winds (m. Regn, during December, 1926, at 


8. 
"Washington, D. C. 
Naval Air Station, D. C. (7 | Weather Burean (34 
meters) meters) 
Altitude m. 8. 1 (meter 8) Wind 
Direction | Velocity 
°C. | Per cent mb, M. P. 8. 
Surface. 0.5 70 4. 54 | N. 58° W. 2.8 
250... 0.5 67 4.37 | N. 60° W. 6.0 
500... —0.8 68 4.00 | N.60° W. 9.2 
750... —2.2 68 3.61 | N. 59° W. 12.5 
1,000. —2.8 63 3.13 | .N. 77° W. 12.6 
1,250... —3.6 63 2.88 
1,500... —4.1 65 2.78 | N. 61° W. 15.1 
2,000... —5.1 68 2.50 | N. 50° W. 18.0 
—6.7 66 2.09 | N. 68° W. 18.2 
3,000... —8.9 65 1.58 | N. 71° W. 19.0 


THE WEATHER ELEMENTS 
By P. C. Day, In Charge of Division 
PRESSURE AND WINDS 


While the weather of the month was mainly devoid of 
spectacular features, nevertheless, important variations 
from the normal atmospheric circulation greatly in- 
fluenced the temperature and precipitation conditions. 

First in importance was the persistence of an anti- 
cyclone of more than average over the 

ateau region during the first , maintained ap- 
parently without reinforcement from more northern 
areas, and devoid largely of the tendency to induce low 
temperatures usually associated with areas. of high 

ressure. 

The fact that temperatures over that region were 
materially above normal was probably largely due to 
the absence of any considerable snow cover, a condition 
which would prevent excessive night radiation from 
causing subnormal temperatures. 

As is usually the case when high barometric pressure 
prevails over the Plateau and Pacific Coast States, 
storms moving toward that region from the North Pacific 
were forced inland over British Columbia or southern 
Alaska and entered the United States mainly to eastward 
of the Rocky Mountains. As a result, little snow or 
rain occurred in California and adjacent areas. East of 
the Rocky Mountains cyclones were inclined to move 


eastward along the northern border, particularly during ~ 


the first half. However, the most important precipita- 
tion of the month occurred in connection with 
having their origin in the South or Southwest. 

The severe tropical storm. moving northward along the 
Atlantic coast at the first of the month gave heavy rains 
over the area, and a storm central in» Kansas on the 
morning of the 3d moved eastward to the Mississippi 
Valley and thence northward to the Great Lakes:durimg 
the following 48 hours, giving widespread moderate pre- 
cipitation in the central valleys and most eastern districts. 
About the middle of the month some vat | rains occurred 
in the lower Mississippi Valley and Gulf States and again 


near the end of the second decade there was widespread 
precipitation over central and eastern districts, though 
the falls were mainly light except in portions of the East 
Gulf States. Otherwise there was “little important 
cyclonic activity except along the northern border, but 
here the storms afforded rather light precipitation, as 
frequently the case. 


storms 


_ The first important anticyclone-of the month, moving 
into the United States from the Cariadian northwest, 
Peenree on the morning of the 21st in the upper Missouri 

alley and moved rapidly southward over the Great 
Plains to Texas and thence eastward over the Gulf 
States to the Florida Peninsula, giving some of the lowest 
temperatures of the month in 'the Southern States. On 
Christmas day the first indication of the most’ widespread 
and important antieyclone and! cold wave of the month 
was noted in the far Canadian northwest, and by the 
following morning it had entered the United States, 
carrying the line of zero’ temperature into central Iowa. 
During the following 24 hours it developed marked 
intensity, the barometer rising above 31 inches in portions 
of the upper Missouri Valley, and the line of zero temper- 
ature reached as far south as central Missouri and south- 
ern Kentucky. During the following ‘24 hours the eold 


advanced into the West Gulf States with freezing temper- _ 


atures in extreme southern Texas, to the coast line of ‘the 
Gulf States, and into central Florida. In portions of the 
Middle Gulf States, temperatures during this period were 
the lowest ever recorded so early in the winter and much 
damage resulted to truck res tender vegetables, not 
only there but in southern Texas and other portions of 
the Gulf and South Atlantic States. This anticyclone 
gradually overspread the eastern districts and the coldest 
weather of the month was registered over the greater 
sane of country during its passage southward and east- 
ward. 

The average pressures were distinctly high over the 

Northwest and correspondingly low over Now England 
and the Canadian Maritime Prdvindis: the monthly sea- 
level means ranging from 30.32 inches at Boise, Tdaho, 
to 29.71 at Father Point, Quebec. 
» From’ the Great Plains westward to the Pacific, except 
over portions of central and southern California, the 
average pressures were above normal and they were 
likewise above over the adjacent Canadian Provinces. 
Over the eastern half of the United States, and of Canada 
as well, the pressure averages were everywhere less than 
normal and decidedly so in the more eastern districts. 

The wind circulation responded to the pressure distri- 
bution and was mainly from westerly points over the 
eastern third of the.country, due to the marked depression 
of the barometer to the eastward. In the west they were 
controlled mainly by the high pressure over the northern 
Plateau, blowing from the northwest over the Missouri 
Valley and Great Plains, and largely from southerly 
points over the Pacific Coast States, except in portions 
of California where they were frequently from the north- 
west. Some high winds. prevailed over the Atlantic 


‘coast districts during the passage northward of the 


tropical storm early in the month and again on the 23d, 
and some high winds occurred in the Lake region on the 
5th and 6th. Otherwise high winds were infrequent and 
notably so on the Pacific coast where December is usu- 
ally a windy month. At a few points along the north 
‘Atlantic coast and over the eastern end of Lake Erie the 
monthly wind movement was the highest of record for 
‘December, due not to excessive high winds'on particular 
dates but to steady blows for long periods. = ss 
. A list of the more important storms of the month 


“appears at the end of this section. — 


TEMPERATURE 


. During the greater part of the month temperature 
changes were mainly unimportant except in a few local 
areas, but it was distinctly cold over the southern por- 
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tions during the latter half, and oyer,all districts from the 


Rocky Mountains eastward, during. the last. week. .,West 
the Rocky Mountains..the weather was moderately 
rarm. thro ut the month,,.in fact, portions of the far 
orthwest had. the highest averages ever known in 


December, and at, local points in) eastern Washington 
and western Montana the temperature was above normal 
every day. in the month... Similar. warmth appears to 
ave. existed in western Canada, where. the monthly 
averages were far above normal, and reports from Alaska 
indicate the temperatures were frequently unseasonably 
high over much of that. Territory, and later. reports:indi- 
cate that this condition has continued into the, New 
Year... From. the:Great, Plains eastward, and generally 
over the Southern States, the temperature averages were 
below normal save in .portions.of the North Atlantic 
States, the maritime portions of Canada, and extreme 
southern Florida, where the month averaged ‘slightl 
warmer than normal. The mildest period of the montl 
was mainly during the first week from the pees = 
Valley eastward, except in the Gulf States where the 
13th and 14th were the warmest days, and about this 
time it was warm in the Southwest and portions of the 
»!The lowest tem ures from the Rocky Mountains 
eastward were associated with the severe cold wave about 
the 26th to 28th, though at a few points in the lower 
Mississippi Valley the 23d was.the coldest ion West 
of the Rocky Mountains the last two or three days were 
the coldest, though locally in New Mexico the 4th was 
the coldest day, and in California and Arizona the 20th 
and 2ist were coldest... a? 


.PRECEPETATION- 


-. Considering the country as a whole, precipitation .was 
deficient in nearly all the States, and even where in excess 
the margins above normal were small save in Florida and 
locally along the south Atlantic coast, where the excesses 
were mainly due to the heavy rains attending the tropical 
storm of the Ist and 2d. Over the middle and West 
Gulf States and thence northeast to the Ohio Valley the 
deficiency ranged from 1 to 3 inches and locally in this 


SBWBRE\LOCAL HAIL AND WIND STORMS, DECEMBER, 1925 
[This.table contains such data as have been recelved concerning severe local storms that 


area the. amounts were:the least of record for 
December. 


In the far West precipitation was every- 
where less than usually falls in Booembet, save along the 
immediate coast districts of Washin ay and in one or 
two, other small areas.where the monthly falls were equal 
to or slightly, more than normal. Over most, of Cali. 
fornia and parts of Oregon and other near-by States the 
deficiencies were large. 
SNOWFALL 


_ Generally there was less snowfall than usually occurs 
in the first winter month, though in a few localities: the 
amounts. were comparatively large, notably in south- 
eastern Wyoming and thence eastward over Nebraska to 
Iowa. High winds attending or following the snowfail 
in this area caused much drifting and interference with 
traffic, some roads being closed until the end of the 
month. eas 

_. Although snowfall was mainly light it had a wide dis- 
tribution, measurable. amounts, occurring in. extreme 
southern Texas, where locally it was associated with sleet 
or ice storms, which caused considerable damage to over- 
head wires, trees, and shrubbery. 

_ In the western mountain areas the snowfall was near! 
everywhere light, particularly in the areas where mu 
dependence is placed upon the early storage of snow for 
a supply of water during the coming summer. 
California and nearby districts the snow was remarkably 
light and the depths on ground in the mountains were 
far less than usual at the end of December. In fact, 
many sections of the high Sierra, usually deeply covered, 
were entirely bare at, the end of the month. 

Due to continued moderate warmth, ice did not form 
of sufficient thickness for harvest in the large commercial! 
districts until after the severe cold near the end of the 
month. 
RELATIVE. HUMIDITY 
.) The. relative amount of atmospheric moisture was 
largely deficient: over practically all southern districts 
and generally over the Atlantic Coast States. From the 
Great: Lakes and Ohio Valley westward to the: Pacific 
there was mainly a slight excess. 


| ew th 
during the month. A more complete statement will appear in the Annual 


occurred 
Report of the Chief of-Bureau) 
Blace > peDate ‘| ofpath,| of | property| Character of Remarks Authority: 
‘Marshall, Ark. -$3;500;| Storm’ moved) from southwest ‘to ‘northeast |) Official; U. 8. Weather Bu- 
over path 5 miles long; dwellings and barns | _reau.. 
Yersey coast. 2 of| Bulkheads, boardwalks, and-other structures | Official, U. S. Weather Bu- 
tropical -dis-| washed out or otherwise damaged by wind reau; the Evening World 
turbance moted | waves;) considerable loss and delay to | (New York, N. Y.). 
‘Wazoo City, Miss. 044) a, 2}. 500,000) Violent wind, | About 100.houses destroyed and 25 persons | Official, U. S. Weather B 
Marshall, Li 50-1820) 95,000} Series’ of storms | Many houses unroofed; several wrecked; ex- Do. 
ston, Lyon, and ac (of tornadie¢| tensive pro damage at Murray, Kut- 
Counties, Ky. character... tawa, and Princeton; derable loss 
+4 ay telephone and telegraph companies. 
and Gibson Counties,| A. .| High wind....:...) A few buildings ed; some crop damage; Do. 
Ind. several persons injured by 
Cairo, IU 4 Wind and | Minor damage Do. 
North-central counties, Mo.-| 4 High wind and | Railway trains much behand schedule; public| Do. 
Veeicaye wt ie snow. highways made impassable by drifted snow. 5 
St. Paul, Minn., and vicinity. High winds....... of wires blown down; trains de-| Pioneer Press (St. Pamnl, 
Kansas City, 18-14 7,800 | Glaze, ............ Much damage to wires, shrubbery, and 
Northern Iowa........-...... Strong wind and Many chwaye blocked, resulting 
Western Lower 25-27 |. High winds and | Snow drifted by winds blockade of 
and sections of Upper ; no 
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‘inches ‘with wind force 9. (stro 


STORMS AND WEATHER WARNINGS 
WASHINGTON FORECAST DISTRICT 


The tropical cyclone that ed over the Florida 
Peninsula during the night of November 30—December 1 
originated over the northwestern Caribbean Sea and 
was central a short distance east or southeast of Swan 
Island at 8 a. m., November 29. It was of slight inten- 
sity at this time, but imereased rapidly in intensity 
after passing through the Yucatan Channel during the 
following night, and by 8 p. m. of the 30th the barometer 
at Key West, Fla., had fallen to 29.62 inches and the 
wind had shifted to southwest. TheS.S. Ei Isleo, which 
was some distance northwest of Key West in latitude 
25° 18’ N. and longitude 84° 0’ W., reported a barometer 
reading of 29.60 inches and wind force 10 (whole gale) 
from the northwest. 

During the night. of November 30.the center of the 
storm passed inland south of Tampa. At Tampa the 
barometer fell to 29.50 inches and the wind reached a 
maximum velocity of 52 miles from the northeast about 
1 a. m. of December 1. At 8 a. m. of December 1 the 
storm was centered a short distance east of Titusville, 
and the pressure at the center was somewhat under 
29.50 inches. Jacksonville reported a maximum wind 
velocity of 48 miles from the north. Vessel reports from 


near the center at noon showed that the storm had — 


attained hurricane intensity. The S. S. R. W. Stewart 
in latitude 29° 40’ N., and longitude 79° 10’ W., reported 
a barometer reading of 29.30 inches, with a whole gale 
blowing from the northeast, accompanied by moun- 
tainous seas. TheS.S. El Estero, less than 100 miles to 
the south-southwest, reported a barometer reading of 
29.34 inches and a wind force of 12 (hurricane) from the 
west. No 8 p. m. vessel reports were received from the 
vicinity of the hurricane center, which was apparently 
about 150 miles due east of Savannah, Ga., at that time. 
The wind had increased to 42 miles an hour ‘at. both 
Savannah and Charleston, but it was only 24 miles an 
hour at Hatteras. Northeast storm warnings had been 
ordered displayed from Punta Gorda to Jacksonville, Fla., 
during the afternoon of November 30 and ‘north: of 
Jacksonville to Boston, Mass., at 9:30 a. m. of December 


1. It was stated in the hoist messages of the Ist that 


the storm would increase in intensity and likely become 
severe. At 9:30 p. m. of the Ist, whole-gale warni 
were ordered displayed from Beaufort, N. C., to the 
Virginia Capes, and northeast storm warnings were 
extended north of Boston to Eastport, Me. 

At 8 a. m. of the 2d the hurricane was central about 
100 miles south-southeast. of Wilmington, N. C., the 
U. S. S. Patoka reporting a barometer reading of 28.90 
gale) from the east: 

e storm center passed inland between ‘Wilmington 
and Cape Hatteras at about 6 p. m., and out to sea 
a short distance sotith of Henry during the 
night. The northeastward progress of the storm was 
slowed up and it was deflected toward thé.east by a 
strong area of high: presety that had remained almost 
stationary for seve 
Provinces. The storm lost. considerable ..of 
its intensity as it moved slowly eastward, its center 
crossing the meridian of Bermuda, but several hundred 
miles to the north of that island, during the afternoon or 


of the 4th. 

e subsequent movement of this storm eastward 
over the ocean was shown by the receipt of wireless 
reports from the S. S. American Legion the morning of 
the 5th and from the S. S. Polybius the evening of the 
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days over the Canadian Maritime | 


‘Decemper, 1995 
same day. These observations were valuable for the 
ose of tracing the movement of this storm, especia iy 
as these vessels were in a part of the ocean from whic 
wireless reports are seldom received. Falling pressure 
and increasing northeast winds at Horta, Azores, durir 
the night of December 7-8 indicated the approach ° 
the storm, and its center passed close to Horta at 4 a. m. 
of the 9th, with a barometer reading of 29.32 inches and a 
maximum wind velocity of 40 miles an hour from the 
northeast. After passing to the northeast of the Azores, 


this storm apparently merged with another disturbance 


of wide éxtent over the North Atlantic. 
A very complete report on the damage caused by this 
storm as it passed over the Florida Peninsula has been 
repared by the section director at Jacksonville. The 
following are extracts from this report: 


As a result of the southwest-northeast. movement of the storm 
over the peninsula most of the section east of the Suwannee River 
felt its force to some extent, ape however, over the peninsula, 
where trees were uprooted and telephone and pe wires 
were prostrated. Fruit was blown from the trees and much was 
“thorned”; lowlands were flooded; and, incidentally, much 
was lost. Structures in process of completion suffered consider- 
ably; dredges were sunk and many s boats were damaged or 
sunk at anchor. As a result of the phenomenally high tides and 
seas damage to beaches and beach property from the mouth of the 
St. Johns southward was very great—only in millions can the 
computation be made. In some cases the inroads of the sea 
exceeded 100 feet. Pavilions, small cottages, and even preten- 
tious structures were undermined, and hotels, whose safety hitherto 
had never been questioned, were in imminent danger. The 
extent of the damage'from this source is indicated by the fact that 
$1,000,000 will be required to replace the Jacksonville beaches as 
they were formerly. There have been higher winds on the coast, 
and the explanation of the great damage to the Atlantic beaches 
and beach property is found in the persistence of, and the relatively 
high, northeast winds, whieh began at Jacksonville about noon of 
the 28th and continued until 1 a. m., December1. The maximum 
velocity at Jacksonville was 52 miles an hour, setting in with 25 
miles on the 28th, 38 miles on the 29th, 34 miles on the 30th, and 
52 miles on December 1. . The velocities were considerably higher 
on the coast, from which Jacksonville is distant 17 miles. 

Enumeration of marine and other losses is necessarily incom- 
plete, but they were quite sevére, due, largely, to the fact that 
shipping throws caution to the winds, as it were, after the last of 
October, resting under the Utopian belief that the end of that 
month marks the close of tropical cyclone activity in these lati- 
tudes. Aside from the physical losses there was the more melan- 
choly one—loss of life. 

Damage to truck.—This was severe, on account of heavy rain, 
in the southeast the damage’ being centered chiefly in the Miami 
district; losses were not heavy in the Everglades, where the rainfall 
was much less. Truck suffered severely, also, along the track of 
the storm as it moved northeastward over the peninsula. 

Damage to fruit——The Citrus Exchange estimated the loss at 
300,000 boxes, which, at $2 per box, evidences a formidable sum. 

There were very many other losses that can not be enumerated, 
‘but in the aggregate they show that the storm approximated the 
usual disturbance of that character in paralyzing business and 
damaging marine interests. 

The losses of shipping were quite severe, as follows: The Ameri- 


“ean schooner Arcadia was sunk; crew of 7 lost. The tug Gwalia, 


towing lumber barge from Mobile, went down. The crew was 
adrift on the barge; not known if rescued. The American schooner, 
William Russell sank off Fort Lauderdale; crew rescued. 
American 8. 8. Catopazi, Charleston to Cuba, crew of 30, was lost 
off the southeast coast, A “rum-runner” from Nassau was lost 
off Daytona Beach; crew of 6 was lost with 2,000 cases of liquor. 
Thé pleasure yacht Miramar, New York to Miami, was caught in 
the storm between Charleston and Savannah, December 1; it went 
down with the crew of 12. 


The hurricane described above was only the third 
tropical storm of known hurricane intensity that de- 
veloped after November 1 in the North Atlantic Ocean 
(including the Caribbean Sea and the Gulf of Mexico) 
since 1886. The first was that of November 17-29, 
1888, which caused very severe damage to shipping from 
Cape Hatteras to Eastport, Me., and the second was 
the. hurricane that devastated the western part of the 
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island of Jamaica during November 17-18, 1912. The 
last one is the latest hurricane of record in the North 
Atlantic during any year since more or less complete 
vessel reports became available in’ 1886. Its center 
passed the Virginia capes early on December 3, which is 
ust a week later in the year than the hurricane of 
November, 1888, its center passing east of the Virginia 
capes on November 26. The last named was more severe, 
however, as it moved northeastward off the coast, and it 
caused great damage. The December, 1925, hurricane 
did not cause any great amount of damage, except over 
the Florida, Peninsula; and, furthermore, it decreased, in 
intensity after reaching the North Carolina coast. The 
Highast wind. velocity reported from any land station 
was 64 miles an hour, from the northeast at Atlantic 
City, N. J.. Cape Henry, Va., and Block Island, R. I., 
reported 60 miles an hour from the same direction. 

Storm warnings were issued for portions of the At- 
lantic coast on the 5th, 8th, 9th, 12th, 19th, 22d, 25th, 
and 27th, and they were verified, as a rule. Velocities 
in excess of 50 miles an hour were reported from at 
least one station in connection with four of the storms 
for which warnings were. issued. 

Small-craft warnings were issued for limited sections 
of the Atlantic or east Gulf coasts on the 5th, 13th, 19th, 
2ist, and. 28th. Warnings of northers were sent to the 
chief h drographer, Cristobal, Panama Canal Zone, on 
the 22d and 28th. : | 

No cold-wave warni were issued until the 22d, 
when they were ordered for South Carolina, Georgia, 
extreme eastern Tennessee, extreme western North Caro- 
lina, and extreme ‘northern Florida. The severe cold 
spell of the last week of the month came on rather 
gradually over parts of the Washington district, but cold- 
wave warnings were issued the evening of the 26th for 
abama, western Tennessee, and extreme 
northwestern Florida. The temperature fell to 2° at 
Anniston, Ala., 18° at Mobile, Ala., and Pensacola, 
Fla., 12° at Macon, Ga., and 24° at Jacksonville, Fla. 
At Tampa, Fla., the lowest was 34°. 
_ Frost warnings were issued for portions of the extreme 
south on 16 dates during the month. On 5 dates warn- 
ings were issued for central Florida, the most important 
of which were those of the 22d and 23d.—C. L. Mitchell. 

‘CHICAGO FORPOAST DisTRICT 

Storm warnings Three disturbances that attained 
storm force more or less generally on the Great Lakes 
occurred before the closing of the storm warning season 
on the 15th... 

On the morning of the 3d a trough of low pressure 
covered the Great Plains, with the principal center over 
southeastern’ Kansas, and a secondary over northwestern 
Minnesota. The whole disturbance advanced slowly 
eastward for about 24 hours,, following which it -re- 
curved and began to move slowly north-northeastward. 
After the center reached Lake Michigan the intensity 
began to diminish. Upon reaching Lake os the 
direction of movement again changed, and an east- 
northeastward path was taken. General.and timely storm 
warnings were issued for this storm, and in most, cases 
either verifying or near bing ag velocities were attained 
at the regular stations on the Lakes. 

_ On the 8th rather general storm warnings were again 
issued in connection with a disturbance that had ad- 
vanced rapidly from the northwest, and with a marked 
increase in energy as it reached Lake Superior. The 
storm continued its rapid progress, reaching the mouth 
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of the St. Lawrenée River on the morning of the 19th 
with a still further increase in intensity. the Great 
Lakes winds were almost generally of storm force in ccn- 


nection with this disturbance. At Buffalo, N. Y., 66 


miles was attained. 

The third and final disturbance of the storm warning 
season prevailed from the 1ith to the 14th, inclusive. 
This storm also advanced to the Great Lakes from the 
northwest, reaching Lake Superior on the night of the 
10th-11th. Thereupon, the storm divided, one portion 
moving rapidly eastward and the other following in its 
rear at a slower rate. The warnings issued in this con- 
nection were quite general in their scope and were fully 
justified, verifying velocities occurring at most stations. 
At Buffalo, nN Y, & maximum velocity of 70 miles an 
hour was reached. 

After the close of the regular storm warning season 
each year advisory warnings are issued for Lake Michigan 
whenever the conditions seem to justify. Three warn- 
ings of this character were issued for the current month. 
The warning of the 23d was followed by storm winds and 
moderate gales on the southern portion of the Lake, but 
in the other two instances the wind fell short of storm 
strength. | 

Cold waves.—A few local cold waves occurred from time 
‘to time during the month, but there was no widespread 
cold wave until the last week when a marked change to 
colder weather was experienced generally. Cold waves 
occurred at this time in most of the southern and western 
portions of the district. The low temperatures were 
unusually persistent, and it was not until the last day of 
the month that normal temperatures were again reached 
in most sections. The attendant high-pressure area was 
of great magnitude and appeared to have its origin in the 
region east of Alaska. At Miles City, Mont., the re- 
duced barometer on the morning of the 27th was 31.22 
inches. 

The only cold wave warnings issued during the month 
were those on the 8th for northern Minnesota, and on 
the 26th and 27th for Wyoming and most of Montana. 

Stock warnings.—Warnings for the benefit of livestock 
were disseminated on the 19th for Nebraska and western 
Kansas. The ensuing conditions were as forecast. 
Change in forecast district—The States of Montena 
d Wyoming were transferred from the Chicago to the 
enver forecast district, effective January 1, 1926. On 


‘and after that date all weather forecasts and warnings for 


these States will be issued from Denver, Colo—0O. A. 
Donnel. 


NEW ORLEANS FORECAST DISTRICT 


Anticyclonic conditions were dominant in this district 
during the greater part of the month, with average tem- 
ture considerably below normal and comparatively 
ercwesihell except for precipitation above normal on 
the west:coast of Texas: A cold rain, mixed occasionally 


with small amounts of sleet and snow, fell on the Texas 


coast during the last five days, with temperatures of 
freezing or lower for a considerable = of this period. 
Smaill-craft: warnings were displayed on the Texas 
coast on the 3d and on the Louisiana coast and east 
coast of Texas on the 4th, because of an interior dis- 
turbance. While the disturbance was passing eastward 
a wind velocity of 44 miles an hour occurred at Galves- 
ton, Tex., in the early morning of the 4th. Small craft 
warnings were displayed also on the 13th and 14th on the 
Texas coast, being changed to northwest storm warnings 
at 8:30 p.m. of the 14th. These warnings were justified. 
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The advance of the anticyclonic area of the 13th—16th 
was attended by colder weather, for. which cold-wave 
warnings were issued for the northern portion of the dis- 
trict on the 13th and extended over most interior sections 
of the district on the 14th. As the Low, im. advance of 
the uicH decreased greatly in intensity and the HIGH set- 
tled with crest over the Plateau States, the fall in tem- 
peratures was not sufficient to verify cold wave warnings 
in much of the area covered by the warnings. 

A cold wave on the 20th-21st occurred in the northern 
portion of the district, following an. eastward moving 
trough of low pressure. ..The hen ressure following this 
Low moved slowly over the Gulf Bates, prolonging the 
period of cold weather until the 24th. 

Livestock warnings. were issued. for Oklahoma and 
north portion of west Texas on the morning of Sat- 
urday, the 26th, with a prediction of much colder weather 
nied and Sunday. night; and much colder Sunday 
night was forecast for Arkansas. The 8 p. m. map of the 
26th revealed such rapid southward progress of the area 
of high pressure that warnings for a severe cold wave 
were issued for the entire district, and these warnings 
were repeated the next morning for most,sections of the 
district, with more specific temperature forecasts. Warn- 
ings for stockmen were included in thecold-wave warnings. 
The cold wave advanced to the coast as forecast, with 
the lowest. temperatures of the month on the 28th, and 
was attended by strong northerly winds, for which north- 
west storm warnings were issued for the Texas coast at 
8:30 p.m. of the 26th and small-craft warnings were 
displayed on the Louisiana coast on the 27th. 

‘arnings for frost or freezing temperature were issued 
for the more southern portions of the district on the 4th, 
5th, 15th, 16th, 17th, 2ist, 22d, 23d, 25th, and 28th. 
Conditions occurred mostly as forecast. 

Fire-weather warnings were sent to addresses in Arkan- 
sas, Oklahoma, and Texas on the 3d. Norther warnings 
for Tampico, Mexico, were issued to interests concerned 
on the 15th and 27th.—R. A. Dyke. 


DENVER FORECAST DISTRICT 


Temperatures averaged above normal except in New 
Mexico, where it was unusually cold, especially in the 
extreme south portion. Precipitation was considerably 
above normal in eastern Colorado and excessive in the 
extreme north-central portion; in all other parts of the 
district it was deficient. The notable meteorological 
feature of the month was that PP cniy toed all of the 
energetic disturbances that affected the district appeared 
in or crossed eastern Colorado and there were none of 
the usual winter developments of Lows in the Plateau 
region. Warnings of moderate cold waves were issued 
for southeastern New Mexico on. the, morni of the 
14th and 20th, of a severe cold wave for eastern Colorado 
and a moderate cold wave for eastern New Mexico on the 
evening of the 26th, the latter bemg repeated as a live- 
stock warning for eastern New Mexico on the morning 
of the 27th. All of these warnings were fully verified as 
to temperature, but the snow forecast on the 27th for 
eastern New Mexico did not occur, so that the livestock 


warning was not justified. Warnings of frost or freezing 
temperature for south-central and southeastern Arizona 
were issued on 18 days, the greater part of them being 
verified.—EZ. B. Giitungs, jr. 


SAN FRANOISCO FORECAST DISTRICT 


During the month of December, 1925, the weather in 
this district was dominated by a series of high-pressure 
areas which moved in from the Pacific Ocean and became 
more or less stagnant over the Plateau region. This con- 
dition caused storms from the North Pacific Ocean to 
move eastward at an unusually high latitude for this 
season of the year. When these areas of high pressure 
moved eastward or disintegrated, the storms swung 
farther south and gave precipitation in this district. 

There were three wet periods during the month; on 
the Ist and 2d and from the 18th to the 23d rain or 
snow occurred generally throughout the district, and 
from the 10th to the 13th, in the North Pacific States and 
Idaho. On the 28th local rain occurred in southern Cali- 
fornia. Tule fog prevailed in the Sacramento and San 
Joaquin Valleys during the third decade. 

Frosts occurred quite often in northern California but 
caused no material damage. , 

Storm warnings were ordered along the coast 8 times, 
and, while verifying velocities at coast stations did not 
occur on all occasions, vessel reports at sea indicated the 
warnings were justified —@. H. Willson. 


RIVERS AND FLOODS 
By H. C. FrRaNKBENFIELD 


As will be noted in the table following this report, no 
floods of consequence occurred during the month, . 

Near the end of the month the Mississippi River was 
frozen as far down as the mouth of the Missouri River; 
at St. Louis heavy ice began. running on the night of the 
22d and by the morning of the 23d the river was full of 
thick cakes, causing a suspension of navigation. On 
this date also navigation, was temporarily suspended in 
the lower Missouri for the same reason. Forecasts of 
these conditions were issued by the St. Louis office of the 
Weather Bureau in ample time to permit the safeguard- 
ing of boats, barges, and other floating property on both 
the Missouri and Mississippi in that district. Floati 
ice had been observed at New Madrid, Mo., by the en 
of the month, but none was reported at more southerly 
stations. 


Above flood Crest 
Flood| Stages—dates 
River Station stage 
From—) To—} Stage |, Date 
i Feet Feet 
Petit Jean. ........ Danville, 20 15 18 Dec. 16 
Black Rock, Ark_..._. 4 6| 140) Dec. 56 
Patterson, Ark.._..... 9 8 9| 9.0! Dec. 89 
Pacific drainage 
Kelvin, Ariz. 5 3 3 5.5 | Dec. 3 
1 Continued from last month 
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MEAN LAKE LEVELS DURING DECEMBER} 1925'/\' tender truck crops. Near the close of the month a 


By Unirep States Laxe/SurvBY 


Detroit, Mich., January 6, 1926) 


The following, data, are reported, in the. “ Notice to 


\ ariners’’ of the above date: 


Lakes? 
Mean level during December, 1925: Feet Feet Feet Feet 
Above mean sea level at New York...... 600.87| 577.54 | 570.46 | 244.55 
Above or below— 
Mean stage of November, 1925...| —0, 24 —0.14 —0.01;/ +0.24 
Mean stage of December, 1924...| —0.55 —0. 94 —0, 32 —0. 03 
Average stage for December last 
10 —1.33 —2. 26 —L17 —0. 67 
‘Highest recorded December stage .| —2. 26 —65. 04 —3. 07 —3. 06 
Lowest recorded December stage.| —0.33-; —0. 40 +1.12 
—- departure (since 1860) of December 
levels from November levels. ............-- 0.22; —0.09 


1 Lake St. Clair’s level: In December, 1925, 572.83 feet. 


EFFECT OF WEATHER ON CROPS AND FARMING 
-@PERATIONS, DECEMBER, 1925 


By J. B. Kincer 


~ General summary.—The generally mild weather, light 
recipitation, and absence of severe storms during the 
Prst half of December made favorable weather ‘for 
agricultural interests during that period in nearly all 
sections of the country. In the South, seasonal outdoor 
operations made g rogress, except for some slight 
interruptions by rainfall, and winter cereals and truck 
crops advanced satisfactorily. The moist, warm weather 
in Florida, however, was rather unfavorable for handlin 
citrus fruit. Over the Great Plains area nearly ide 
weather prevailed for outside work, and the absence 
of material snow cover permitted livestock to range 
freely, even in the more northern districts, thus saving 
much feed. More rain was needed in the Pacific area. 
The latter half of the month was less favorable for 
icultural interests. In the Southeastern States the 
third week was cloudy and rainy, which delayed trucking 
operations in the more southern districts, though some 
progress was made on higher ground of Florida. Duri 
the same period frost over the west Gulf area extend 
to extreme southern Texas and did some damage to 


severe cold wave overspread all central and eastern 

portions of the country and growing winter truck crops 

sustained considerable injury in Southeastern States. 
Small grains.—Late-sown winter grains made slow 
owth during much of the month in the interior valley 


‘States, but wheat, while small, maintamed in most 
_ sections rather satisfactory condition. More moisture 
was needed in parts of the Southwest, especially in the 


western portions of Texas and Oklahoma. ‘The northern 


_ portions of the belt had a fairly good snow cover during 


the cold weather the latter part of the month, but some 


_ harm was reported by freezing locally in the Ohio Valley. 
~ Rain was needed in 


alifornia, but conditions were more 
favorable in the Pacific Northwest where the melting 
snow penetrated the soil and improved its condition. 
Corn and cotton.—The open weather the first half of the 
month in the interior valleys favored late gathering of 
corn and by the middle this work was nearly done, or 
actually completed in most sections. There was much 
complaint, however, of high moisture content, parti- 
cularly in the upper Mississippi Valley. Picking of the 
remnants of the cotton crop in the northwestern portion 
of the belt was favored, on by the middle of the month 
harvest was nearly completed in Oklahoma, and also in 
Arkansas. except in some eastern counties. 
Miscellaneous crops and livestock.—Except where the 
soil was too wet locally in some southeastern districts, 
truck crops did well.in the Southern States until the cold 
weather near the close of the month, although there 
were some unfavorable frosts in Texas during the third 
week. The cold wave near the close did considerable 
damage to cabbage, lettuce, and other hardy truck in 
south Atlantic and east Gulf districts, except in the 
i portion of Florida, where there was no material 
rm. 

Truck did well in California, with planting active in 
the Imperial Valley. Cane harvest was practically 
completed in Louisiana, with yield generally unsatis- 
factory.. The month was mostly favorable for livestock 
interests in the great western grazing districts, although 
snow-covered range in parts of the central Rocky Moun- 
tain area necessitated heavy feeding. Snowfall contin- 
ued markedly deficient in the far western mountains, 
with little or none stored in the high Sierras of California 
at the close of the month; more moisture was badly 
needed in all parts of that State. 
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CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest’ temperatures, with 


dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by . 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that wih 
have 10 or more years of observations. course, the number of such records is smaller than the total number of ‘ 
stations. 

Condensed climatological summary of temperature and precipitation by sections, December, 1925 __. res Re 
4 
— 
Temperature Precipitation Bu 
| No 
Os 
‘ Monthly extremes & Greatest monthly Least monthly Nai 
> 
Station Station 33 Station Station 
A a 
Alb: 
or. | °F. oF. op. ti. | In In, 
45.1 —1.6 | 3 81 | 213 | Valley Mead_.......| 3 | || 3.64) —1.47.) Coffee Springs. 7. 26.| Riverton............| 1.79 Har 
Alaska (November)....| 27.1 | +52 | 56 7 | —42| 25 || 837 | +0.90 | 28.52 | White Mountain....| 0.02 Phil 
44.6 | +0.6 Gila 13 Ranger|/—12| 21 || 0.63 | —0.68 | Mount Graham Mill} 3,55 | 2 stations............| 0.00 Rea 

40.2} —1.9 80} 4] Dodd City.......... —6| 28 1.71 | —2.38| El 5.10 | 0.13 

California... ......... 48.6 | | Blue Canyon........ 91 6 | —2 20 |} 1,85 | —1.86.| Crescent City_...... 6.75 | Greenland Ranch...| 0.00 

26.7 | +2.0 Animas......... —31 | 15 || 0.89 | —0. 28 | Savage 3.41 | Haswell... Sam 
58.3 | —1.4 | Sanford. 88 | 214) Bluff Springs 15} 2815.77 | 11.92 | Davie... 0.98 Tre 
46.2 | —0.9 | 83} 14} Blue 0} .28 392 | —031 | Brunswick... 9,06 | Balt 

: 71.0 | +1.4 | 2 Stations............ 90 22 | 2 stations 46 | 227 || 4.46 | —6.29 | Olokele(Mauka)_.../ 18.50 | 0. Ww 

©. 31.1} +55 64| (23 =18 | 291.77 | Pete King Lifton... Cap 

ation. 
27.6 | —2.6 SARE 72 12 | Mount Carroll —17 20 1.347) '—0. 80 2.44 2 stations. 0. 52 we 
Indiana............-..| 28.6} -3.3 | #4 | 27-}} 1.09 | 2. 34 0 24 Rict 

21.0} —3.1 | 64 9 | Waverly. ........... 29 || 1.30 | +0.16 | Fairfield. 3. 52 } 2 Stations. .......... 0. 30 Wy! 

33.2 | +1.6 | Alden 72 12 | | 28 |) 0.27 | —0.66 | 1.44 | 25 stations... T. 

¢ Kentucky............ 34.8 | —2.8 4 | 27 || 0.90 | —3. 18 | 2 stations...... 194} Ravenna............| 0,25 Son 
49.0 | —2.8 83 14 | il 23 8.55 | —1.63 | 6.35 | 0. 27 

Maryland-Delaware..| 35.4 | +0.4 Frostburg, Md-..... ||. 1.47 | Millsboro, Del......| 4 22} --- 090 Ash 

23.7 | —1.2 58| 5 | 25 | 226 |] 1.63 3.50 | Mackinac Island...-| 0.51 Chas 

Minnesota...........- 14.0| —09 51 22) Pine River Dam. _.}—-27 29 || 0.56 2.18 | 0. 00 Hatt 

ississippi 45.5 | —24 83 | 14} Holly Springs. 2 || 311 5. 69 | Jackson 1, 55 Ral 

31.6 1| Uni || 1.45 3. 69 | 0.45 

‘ 26.7 | +0.9 1) 28 || 0. 96 3.27 | Franklin 0, 10 Gol 

34.5 | +3.2 72 | 225 31 0.53 1:64} 3 0.00 

26.1 | —0.4 | 61 26 } 2 stations............. —25 | 127 || 3.00} —0.36 | Kingston, R.I_..... 7.06 | Bethlehem, N. 0.50 Gree 

34.0 | +1.0 | 2 stations._.......... 61 6 | Culvers Lake---....- —5 27 |} 2.84 | —1.18 | Lakewood........... 4.58 | Moorestown........| 1.00 A 
32.0 | —1.1 | 2 stations 78 | 412 | Senorito (near) —15| 4 || 0.48} —0.28 | Pinos Altos (near)...| 2.86 | 6 stations, 0.00 
27.3 | +1.1 | 60} *5) North —34| 27 | 244 | —0.57 | Palermo... | 0, 49 
40.9 | —1.4| New Holland. ......) 75 28 }) 2.72 | —1. 22 | Edenton....... .-| 7.45 | 10.77 
16.5 | +3.5 67 | 10| 26 |) 0.28 | —0.26 | 1.20 | 4 stations 0.00 Fi 
‘ 29.0 | —2.2 | 2 stations 64; —11 | 229 0.82 | —2.08 | Cleveland (No. 2)...| 2.20) Wapakoneta.__..... 0. 35 
38.9 0.0 | 2 stations...........| 76 3 | 2 stations........... —1| 228 || 0.36 | —1.26} Bartlesville. | 4stations...........| 0,00 
38.3 | +3.8 69| 5 | Blitzen 0| 14] 3.32 | —0.98 | Classic Lake 16. 25 0, 12 
30.7} —02 62| | 4| #28 | 1.72 | ~1.46 | Snow Hill__- 3.93 0. 69 
74.9 | | 941 18 | 47| 28 || 0.95 | —3.67 | Jajome 4, 48 0. 00 Titus 
44.4| —2.2 7 41 Liberty... 27 || 3.26 | —0.21 | 3. 78 1,37 

22.1 | +2.2 72 2 | Camp Crook.....-... —43 | 0.50 | —0,12 Ranger Sta- | 1.63 T, E 

on. 

38.2] —1.8 71| Rugby.............. —5| 28 || 1.72 | —2.83 | Charleston.......... 3.71 | 2 stations 0. 69 A 

45.4| —4.4 94 4| 28/1 1.17] —0.90 | Mission............. 6.61 | 21 stations...........| 0.00 

U 31.4) —5.1 68 5 | East Portal........- —8| 21 || 0.67 | —0.59 | Silver Lake......... 2.29 | 2 stations. 0. 00 Thow 

37.5} 00 71 5 | Burkes Garden......|.-10| 28 || 269 | —0.54| Rummymede........| 6.54 | 0.74 4 

39.0 | +5.9 67| Snyder’s ---.| 6| 6.12] —0.22 27.66 | 0. 19 

32.5 | —1.0 | 75| 2stations........... —8 228 | 1.20 | —2.21 Waite Sulphur | 38.42] Spencer............. 0. 38 

16.4 | 49| 5 | —32| 29 1.49| +0.23 | Lancaster......... --| 2.58 | Coddington......... 0. 64 

25.5 | +47 70| Saratoga............ —26| 30] 0.92) +011 | 4.10 | 2 stations T. Monty 

Corint 

' 1 For description of tables and charts, see REviEw, January, 1925, p. 42. 2 Other dates also. M . 
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Tasie 1.—Climatological data for Weather Bureau stations, December, 1925 
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TaBLe 1.—Climatological data for Weather Bureau stations, December, 1925—Continued 
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TaBLe 2.—Data furnished by the Canadian Meteorological Service, 
Mean 
max.+ 
mean 
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- Chart XI. Weather Map of North Atlantic Ocean, December 4, 1925 
(Plotted by F. A. Young) 
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Chart XII. Weather Map of North Atlantic Ocean, December 5, 1925 


I. WE 


Lil1—-137. 


December, 1925. M.W.R. 


pt 
\ 
Le ia) es 
69 7 
09 
mer 
os 
29 
6c $9 
‘ 
862 6 62 slog 


\ 
7 
194 
we uel 19 I 
bys 4 SI 
0. 
ous\%€ \ ‘4 ury/§ 
‘k no| ‘ aT O 
WAR IO 
Of IPG! 
49 ons 
Ay, 
OL pe oe 


(3unox “Vy Aq 


~_ 


NAA 


\ 


e\ 


| 


R 


M.W 


1925 


December 


(Inoy UC} YORe ) 


| WH \ BZ 


“PUBLICATIONS OF U. S. WEATHER BUREAU 


A list of publications showiti those for which a charge is made and those which are issued gratis, may be obtained 
by Socom to the “Chief, U8. Weather Bureau, Washington, D. C.,” to whom also requests for the publications 
issued gratis should be made. 


To obtain publications for which there is a charge, apply to ‘‘Superintendent of Documents, Government Printing 


Office, Washington, D. C. 


Annual subscriptions to the Monrary Review, $1.50, single copies, 15¢. Subscription to the 
Review does not include the Supplements, which are issued irregularly and are for sale by the Superintendent of 
Documents. Supplements will usually be abstracted in the Review, but in any case the price of the particular 
Supplement will be there announced, 

Detailed climatological date for the United States and its Territories may be purchased from the Superintendent 
of Documents as follows: 

A volume issued monthly entitled ‘Climatological Data-for the United States, by Sections” (each section corre- 
sponding to a State, except that some small States are combined in one section), comprises all but Alaska, Hawaii, 
and Porto Rico. By subseription,.#2: months and annual ety $4; single months, 35¢. Individual sections, 
by subscription, 12 months, 50¢; single months, 5¢. The individual section prices apply to the reports of Alaskan 
Hawaiian, and West Indian services; the last named including Porto Rico el the Virgin Islands. 


PREPARATION OF MANUSCRIPT FOR PUBLICATION IN THIS REVIEW 


i ‘The following memorandum in regard to preparing manuscripts for publication is reproduced from the the regu- 
lations of the Department of Agricultiire with respect to effecting economies in the public printing: 
Authors will be expected to nampa their manuscripts with the understanding that once the manuscript leaves the author’s hands 


5 
_. it is in final form and not subject to further change of text in galley or page proof. With the adoption of this policy it will be necessary 


that authors. consult workers on related eubjeets in «cher bureaus before finally submitting their manuscripts for publication, and a 


: _ matters as to which there is difference of opinion must be settled in advance. 


expressed. 


_. The Weather Bureau desires that the Monraty Wratuer Review shall be a medium of publication for con- 
tributions within its field, but. the publication of a contribution is not to be construed as official approval of the views 


“In order to maintain the schedule with the Public Printer, no proofs will be sent to authors outside of Wash- 


ington, D. C. Requests for a limited number of reprints of the more important contributions can be granted. Such 


‘4 requests should be made by the author on the first page of the manuscript. 


CERTIFICATE 


By direction of the Secretaty of Agriculture the matter contained herein is published as administrative and statistical information 
and fs required for the proper transaction of the public business. : . 
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